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SURGERY IN RELATION TO GENERAL MEDICINE 
Sik HENEAGE OGILVIE, LONDON, ENGLAND 


(From Guy’s Hospital) 


HILE it may be true that a surgeon rises above the mediocrity of an 

executive craftsman only in proportion as he is a physician by instinct 
and training, it would be idle to pretend that the separation between the two 
major branches of our art is no more than a matter of convention and con- 
venience. Surgery is a branch of therapeutics, which is in turn a branch of 
medicine, but it is so large a branch that it demands the services of a body as 
numerous and as highly trained as its medical colleagues, and so distinct a 
branch that its practice tends to attract men of a particular stamp, and its 
pursuit to emphasize still further the tendencies that led them, standing on the 
crest of qualification, to choose this side of the watershed. The footballer and 
the boxer usually becomes a surgeon, the debater and the writer, a physician. 
The University of Oxford, with its long tradition of physiologic training as- 
sociated with the names of Burdon Sanderson, Gotch, Haldane, and Sherrington, 
sends its most distinguished sons into medicine; the University of Cambridge, 
more practical if no less scientific, has contributed a higher proportion of 
surgeons. In afterlife surgeons are riders, sailors, mountaineers; physicians 
are walkers, writers, naturalists, and fishermen. 

The diseases which do not call for manual treatment are, on the whole, 
those of slow development. The physician therefore deals with degenerative 
processes, with metabolic disturbances, and with infections of a more chronic 
sort where the powers of the host and the invader are matched fairly evenly, 
with the need to adapt the circumstances of life to the dictates of a system per- 
manently disabled. He moves among clinical puzzles and diagnostic riddles, and 
finds much of his interest in the analysis of case histories collected and compared 
over years in the hope of extracting from a confused group a subdivision that 
may prove to be a pathologic entity. Common to most of his problems is 
the absence of urgency, and it is more important for him to be right eventually 
than to be right quickly. 

The diseases that come to the surgeon are, in comparison, clear-cut problems 
demanding contingent, if not immediate, decision and action. His patients 
are for the most part healthy and happy individuals, struck down by some 
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temporary calamity, but soon regaining their former spirits in the confident 
anticipation of being able to take up their life where they laid it down. The 
surgical ward is a cheerful, noisy place and the surgeon works in an atmosphere 
of bustle, enthusiasm, and hope. He too has his problems. He must develop 
clinical intuition and scientific integrity no less than the physician, but his 
outlook is colored by the knowledge that deliberation leads to action, and action 
usually to cure. Cancer never looms large enough to dim the preponderatingly 
cheerful outlook of a surgical clinic; its patients are either beyond treatment 
when they first present themselves, or they require some heroic and technically 
satisfying operation that gives them a very considerable prospect of survival, 
but they seldom suffer the gradual decay and eventual extinction of the patient 
with chroni¢ respiratory, cardiac, or renal disease. 

The contrasting outlook of the two branches is well seen in the sphere of 
diagnosis, which is perhaps the highest expression of the activities of either. 
Diagnosis is the culminating feat for which the student is trained, for which 
the clinician investigates and analyzes, and for the achievement of which the 
specialist is called in consultation. But whereas the physician sees in it the 
final crystallization of his observations and deductions, a feat to be attempted 
only when all doubts have been set at rest, the surgeon finds it of value merely 
as a basis for action. He must collect every available fact, conduct his examina- 
tion with scrupulous care, and, when he has marshalled the evidence, he must 
sift it with judicial thoroughness and impartiality. But having done these 
things he knows that whether he can diagnose the exact trouble or not, he must 
in any ease decide what to do. Surgical diagnosis is thus eventually the 
determination of a line of action, a line that must usually be followed at once 
if it is to be effective. Indecision is the unforgivable surgical sin. Thus when 
all alternatives have been considered and none can be accepted with certainty, 
the question that must be uppermost in the surgeon’s mind is not ‘‘ Which 
of these diagnoses is most likely to be right?’’ but ‘‘ Which of the conditions 
I suspect is the most urgent, how will it develop in the next few hours or days, 
and what are the dangers of waiting for the help that further development will 
give?’ 

While this picture is to some extent fanciful, and exaggerates the differences 
that mark the followers of the two main channels of medicine, there are 
nevertheless basie differences, and the good physician and good surgeon are 
good because their natural qualities have inevitably directed them to that 
branch of practice. Each is best in his own sphere, yet each deals with the 
same bodies, and in general with the same pathologic processes, and would 
benefit by contact with the other, particularly in exploring that debatable ground 
that lies between their two territories. 

When a physician or surgeon attempts unaided to invade the province of 
the other, the result is usually disastrous. The surgeon often has cause to 
complain that the physician, confronted with a case where prompt action may 
save life, is prone to dally with wider philosophies and hairsplitting niceties, 
consenting to operation only when such a course is obviously unavoidable and 
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obviously too late. Those who served in the wards of any large hospital before 
World War I will remember that all acute abdominal emergencies were then 
admitted first to the medical wards and shown to the physician, who later 
summoned his colleague to hear his decision and implement his advice. This 
dangerous sharing of responsibility has nearly disappeared, and remains a 
menace only with the very rich who are seldom able to accept any urgent decision 
without a second or third opinion. But the physician still tends to regard an 
operation as something to be avoided if possible, as he well may when he 
deals with those less acute states where its risks and sufferings can be balanced 
against those of the natural progress of the disease. He has not had the 
humiliating experience which has taught surgeons that in the acute abdominal 
emergencies the difference between the best and the worst surgery is infinitely 
less than that between early and late surgery, and that the greatest sacrifice 
is the sacrifice of time. The appendix watched until the physicial signs are 
unmistakable, the intestinal obstruction given nothing by mouth until feculent 
vomiting raises the alarm, the gallstone colic allowed to go on to cholangitis— 
all these have lost an opportunity for safe and curative surgery that no regrets 
ean bring back and no skill can overtake. 

In other matters, less urgent, the inclination of the physician to delay 
decision, and his unwillingness to discuss surgery as an alternative to expectancy, 
may be claimed to have hindered progress and delayed the discovery of a just 
solution. Severe hematemesis is a grave emergency that may come under the 
care of the physician. Many patients die from such hemorrhage, and in large 
series the mortality among those subjected to operation is higher than in those 
who are left alone. But to argue from this that operation should never be 
undertaken is as foolish as to advocate a panic laparotomy in all. Mass statisties, 
(such as those given in many medical papers on the subject), which make little 
attempt to estimate the severity of the hemorrhage or to distinguish its source, 
obseure rather than clarify the issue, which demands above all an endeavor to 
separate from this menagerie class those groups of patients who will certainly 
recover and those who will probably die, and to see whether or not the fatal 
issue cannot be averted in the last group. 

Many of the worst hematemeses arise in conditions other than ulcer, in 
esophageal varices, splenic anemia or purpura, or come from multiple acute 
erosions of the gastric mucosa which have a different etiology from chronic 
ulcer, cannot be seen by x-ray examination, and are not amenable to surgical 
treatment. In hematemesis from uleer, distinction must be made between 
bleeding from an inflamed surface and rupture of a vessel of anatomic size. 
Bleeding is characteristic of all uleers during their active stage, varying from 
occult blood to recognizable blood in the vomit, and if continued may lead 
to severe anemia, but this type is rarely fatal and therefore does not necessarily 
eall for operation. In marked contrast is the hemorrhage that occurs when 
a major vessel gives way in the crater of an uleer. Here the bleeding is sudden 
and catastrophic, and is fatal in a high proportion of cases. The patient may lose 
from one to three or four pints of blood in the course of an hour. These major 
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arterial hemorrhages nearly always arise from chronic duodenal rather than 
gastric ulcers, and particularly from those indurated posterior ones that give 
few or no characteristic symptoms, or aberrant ones such as pain in the loin 
or jaundice suggesting renal or biliary disease. These ulcers eat into the head 
of the pancreas and erode the superior pancreaticoduodenal or the main gastro- 
duodenal artery. When consideration is limited to this group of isolated major 
hemorrhages, it is found that the death rate from any one hemorrhage is about 
8 per cent in contrast to the general mortality of 2.5 per cent for hematemesis 
as given in recent articles; furthermore, the hemorrhage is prone to be repeated 
after an interval of months or years, and the total death rate is about 25 per cent. 
If this group is divided into two age sectors, those below and those above 50 
years of age, the mortality from a single large hemorrhage in the first is 4 per 
cent while that in the second is over 30 per cent. Thus from the general group 
of hematemesis, one which taken as a whole offers a reasonably good prognosis, 
emerges a small subgroup, the single large hemorrhage in patients of over 
50 years with a known chronic duodenal ulcer, where the chanee of death is 
one in three. 

In this group it has been found that those who are going to stop bleeding 
do so within the first two days. Among patients who have stopped recognizable 
bleeding within forty-eight hours, 80 per cent recover; on the other hand, of 
those who are still bleeding at the end of this period, 80 per cent die. These 
patients show a similar critical period with regard to their reaction to operation ; 
the death rate among those operated upon within forty-eight hours is 5 per cent, 
but among those operated upon later it is usually over 20 per cent. Death in these 
late patients occurs in spite of operation under local anesthesia and massive or 
continuous transfusions of blood, and it seems that something has been lost in 
repeated or prolonged hemorrhage that cannot be replaced by blood from a 
donor. It is clear, therefore, that among the patients with hematemesis who 
are to be found in the medical wards there are some whose treatment is or may 
be eminently surgical, and it is essential that the physician should be aware 
of this group, and eall his surgical colleague into consultation at the outset. 

Another group where decision must often anticipate diagnosis, and where the 
surgeon has come to lament the procrastination of the physician, is formed 
by those ulcers of the body of the stomach which are of doubtful innocence. 
An uleer in the middle third of the lesser curvature, which shows in the x-ray 
picture as a niche and is accompanied by a high acid curve, is presumably 
peptic; but when such an uleer first appears after the age of 50 in one who 
has previously been healthy it should be considered malignant until a gastro- 
scopic examination or rapid disappearance under treatment has proved that 
it is not. Many such are unfortunately given repeated courses of diet and 
repeatedly examined by x-ray over a period of six months until no doubt can 
possibly remain, before the surgeon is called in. The results of operation in late 
eancer of the stomach are appalling, but it is insufficiently known how good they 
are in the small group that reach the surgeon with a localized lesion and no 


obvious metastases, 
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But the faults of the surgeon are worse: an assumption of omniscience 
that in time becomes more than a pose, and is engendered by the need to decide 
quickly on issues that involve life and death, and also by the constant environ- 
ment of a loyal and uncritical team. We need not look further than the 
history of peptie ulcer to see the surgeon at his worst. The astonishing success 
of gastrojejunostomy in abolishing the symptoms of duodenal ulcer and healing 
the ulcer itself led to a hasty assumption that surgery could cure ulcer, and 
that uleer was a surgical problem. Patients were referred in hospital to surgical 
outpatients and in private practice to the surgeon himself, and rushed to the 
theater before medical treatment had been given a fair trail, before even 
the many associated factors in the disease-complex, whose expression was the 
The physician-patient was often the loudest advocate 
of gastrojejunostomy as the cure of all ills. There is little need today to 
recapitulate the tragic consequences of ill-considered surgery in ulcer. The 
harvest of gastrojejunal ulcers sown by the gastrojejunostomies of the period 
between the two wars is still being reaped. So great is the reaction against 
indiscriminate surgery that there is the danger of the whole ulcer question 
being allowed once more to stagnate in the pools of hippocratie contemplation. 
The same story, where, however, the consequences of surgical complacency 
are less disastrous, has been repeated in the chronic appendix. Appendicitis 
was first cared for by the physicians and handed over with due ceremony to 
the surgeon only when the ritual of investigation had been gone through in 
ancient form, when every alternative had been considered and rejected, and the 
diagnosis, copper-bottomed and dyed-in-the-wool, could stand against every 
onslaught. By general precept and example it was learned and shown that the 
earlier the operation was performed, the safer was the outcome and the more 
rapid the recovery. Appendicitis became a purely surgical disease, and earlier 
and earlier operations became the rule. But if the course of any disease, 
particularly one due to bacterial onslaught, is traced back far enough, a point is 
reached where there is no disease at all. There is no hard and fast line between 
normality and morbidity, but every fine gradation between a healthy organ 
and a moribund one. The more nearly any case approaches the normal end of 
the scale, the more difficult is judgment, and the greater is the need for con- 
sultation between physician and surgeon. In appendicitis the earliest symptoms 
are widely gastrointestinal and not narrowly appendicular, and a mild case may 
never go beyond this stage. It is in the consideration of digestive disturbances 
due to a reflex neuromuscular upset, where a diseased appendix may be the 
cause but where many other lesions or dysfunctions may be equally responsible, 
that the most anxious consideration is necessary, and the need for collaboration 
the greatest. The surgeon’s motto is ‘‘nothing venture, nothing win,’’ the 
physician’s, ‘‘look before you leap,’’ and it takes a wise man to tell the former 
that ventures do not necessarily win anything but disillusionment, or to urge 
the latter that having looked long and carefully a small leap might get him 
Removal of a true appendix, whether causing reflex gastro- 


uleer, had been assessed. 


a little further. 


intestinal upset or general symptoms due to toxic absorption, affects such 
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dramatic improvements at such small cost, that there is a real temptation to 
look on appendectomy as an easy cure for any number of vague ills from poor 
work at school to cardiae irregularities or thyroid overactivity. From there, 
it is but a short step to the easy conscience and mercenary outlook of the 
fashionable appendectomist. The way is made easier by the undoubted fact 
that beyond transforming a promising and conscientious young surgeon by 
a steady rake’s progress into a commercial racketeer, the removal of normal 
appendices is usually harmless. All that can be said against such an operation 
is that, where the pain had some genuine cause, appendectomy does nothing 
to relieve it but rather postpones the time of investigation and treatment, and 
where the pain is the expression of some psychologic maladjustment, the 
operation provides a fixation point for a neurosis of a most intractable kind, and 
is often the first of a chain all equally unnecessary. 

The faults of the incompetent, slipshod, or commercial surgeon are easy 
to point out, but it may also be questioned whether the conscientious and highly 
trained expert is not sometimes led by his very enthusiasm and competence 
along paths that are not in the best interest of his patients and the development 
of medicine. The master surgeon, whether he specializes intentionally or is led 
by personal interest or the opinion of his fellows to concentrate particularly on 
some aspect of disease, tends to involve himself in all sides of the problem, to 
undertake the investigation, diagnosis, and medical treatment, no less than the 
surgery. We thus have a new class of men who look on themselves as thoracic, 
gastric, neurological, and thyroid experts rather than as thoracic, gastric, 
neurological, or thyroid surgeons. Something may be said both for and 
against such a tendeney. The thoracic surgeon must be familiar with all methods 
of thoracic examination, with paracentesis and other minor manual investigations 
which are commonly undertaken by the physician, and must know the drugs 
which will help the heart and lungs. He is probably able to undertake the whole 
eare of his patients, but that he should do so is hardly efficient division of 
labor. So large a proportion of chest ailments are nonsurgical that chest 
specialists of indeterminate connotation who undertake the care of the whole 
group ean never become skilled surgeons. The gastric surgeon finds nothing 
in the investigation or medical care of his patients that demands a skill or knowl- 
edge outside his province, but if he tries to work in both camps he is attempting 
to get the best of both worlds, to keep in touch with two outlooks essentially 
dissimilar, to judge between two methods of treatment mutually exclusive, 
to argue with himself as his only opponent, and in the end to deprive his judg- 
ment of that impartiality he should seek to retain. A different problem con- 
fronts the neurosurgeon who would be his own neurologist. Neurology is 
concerned with investigation, diagnosis, and pathology, but owns no treatment 
unless it be surgical. The facts which investigation brings forward are so many 
and equivocal, and their analyses so difficult and capable of so many inter- 
pretations, that the surgeon who undertakes to operate upon the pathologic 
decision and localization of his colleague must in any ease know enough to under 
stand the line of argument by which the conclusions were reached, and the 
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alternative interpretations of which the physical signs are capable. But if 
he seeks to accept the whole responsibility for his cases he must practice 
a braneh of operative work whose technique is perhaps the most delicate, 
meticulous, time-consuming, and physically exhausting in the whole of surgery, 
and at the same time keep in touch with a subdivision of medicine that calls for 
prolonged clinical application and constant research and study in its followers. 
The man who could be first class at both would indeed be one of phenomenal 
ability. It is better that there be expert cranial surgeons who are as good 
neurologists as they can be but are willing to take advice, and neurologists 
who follow their cases to the theater and are cognizant of all that surgery can 
offer. The thyroid specialist is on the least secure ground. Thyroid operations 
are delicate procedures that must be done cleanly and gently, but that present 
no unusual problems of anatomy, technique, or instrumental manipulation. 
The careful and conscientious surgeon who does no more than twenty thyroid 
operations a year wil] do them as well as they can be done, and far better than 
the man who deals with hundreds but is unsuited by his hands or his tempera- 
ment to unhurried bloodless operating. On the other hand, he who would under- 
take the whole management of thyroid patients must be physiologist, cardio- 
logist, psychologist, as well as a sound clinician who is expert at branches of 
disease which the surgeon does not ordinarily encounter. 

Because the abdomen is packed with so many organs constantly performing 
chemical and mechanical wonders of the greatest complexity without the knowl- 
edge of their owner, because eyes cannot peer into its dark cavity or hands 
explore its intricate recesses, most of the difficulties of decision, most of the 
oceasions when physician and surgeon must meet, concern abdominal diseases. 
The acute abdominal emergencies are a group where clinical wisdom is essential 
to a proper handling of the case, but the careful consideration that must 
always precede the decision to operate in an emergency is required even 
more in those abdominal problems that remain unsolved after all the methods 
of clinical and laboratory investigation have been applied. In the first case the 
ultimate alternative is between an avoidable operation and an avoidable 
death, the first regrettable, the second unpardonable. In the second it is 
between advising an operation that will at any rate settle the doubt, and 
allowing the symptoms to continue and the diagnosis to remain in doubt until 
time or circumstance extend the former and clarify the latter. Before advising 
laparotomy we must put two questions to ourselves, if not to the patient: 
‘‘What are the risks and disadvantages of a purely exploratory operation ?’’ 
and ‘‘What alternatives lie behind our doubts?’’ The abdominal contents can- 
not be inspected without laparotomy, except by the peritoneoscope, an instru- 
ment with the risk of a surgical examination and none of its advantages. At 
laparotomy the abdominal wall must be divided, and for this an anesthetic is 
required. With a skilled surgeon, the risks of abdominal section alone do not 
exceed one in a thousand, but infection, hemorrhage, or wound rupture have 
occurred in the practice of the most meticulous, and pulmonary or vascular 
complications may follow even a local anesthetic. Of incisions, the very small 
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gridiron is the only one that leaves the peritoneal and muscular layers of the 
abdominal wall entirely as good as they were before. <A rectus sheath incision 
brings no disability in nineteen out of twenty cases, but it leaves occasional weak- 
ness, and, more serious, may cause intestinal obstruction from adhesions or 
omental bands even years afterward. No one with an abdominal sear other than 
a MeBurney is an entirely normal insurance risk. 

The abdominal viscera can be seen at laparotomy to an extent that will 
depend on the size of the incision, and can be handled through a moderate one. 
Alterations in shape, size, position, or consistency of the intraperitoneal or 
retroperitoneal organs can thus be determined, but information on the first three 
counts can be obtained with equal certainty by modern methods of radiography, 
which will in addition disclose facts about movement, rate of emptying, and 
power of concentration that the eye and the finger cannot observe. Changes of 
consistency can be inferred from radiography only in so far as they effect 
outline or motility. Uleers of the stomach or duodenum and stones of the 
kidney and gall bladder can be shown in a very high proportion of cases. 
Cancers of the stomach and colon can usually be demonstrated, but doubt re- 
mains in some, and negative assurance is shown by the subsequent course to 
have been wrong in others. It appears, therefore, that laparotomy is seldom 
justified in nonmalignant conditions, for inspection can rarely reveal defects 
which have escaped a careful investigation by the many accessory methods now 
at our disposal. The early changes that might thus be discovered (small ulcers 
of the stomach or duodenum that have not bled and are causing no deformity, 
displacements of the colon that have produced no obstruction, minor degrees 
of cholecystitis and pancreatitis) are better treated by means other than opera- 
tion. An exception must be made in the case of repeated attacks of melena, 
whose cause cannot be discovered by clinical or accessory methods since the 
blood may come from a single intestinal polyp or a peptic ulcer in a Meckel’s 
diverticulum, two conditions that cannot be demonstrated except by explora- 
tion. When, however, the possibility of cancer in any way enters into debate, 
the question ‘‘Are the dangers and inconveniences of a laparotomy offset by 
the possible dangers of delay?’’ assumes quite a different aspect. Cancer of 
the abdominal organs, and in the great majority of cases this means cancer of 
the stomach or the colon, is particularly amenable to radical excision in its early 
stages, but later surgery can only palliate, and radiation is useless. The diag- 
nosis can be made on clinical and radiologic grounds in the majority, but the 
majority are also inoperable. The good functional results and the cures of 
operation are in the early cases, and they are the most obscure. The radiologic 
expert may say that, with proper care and appropriate technique, every cancer 
of the stomach or colon can be demonstrated, but the experienced surgeon must 
answer that many unfortunately are not. The flat carcinoma of the body of 
the stomach that produces no delay, no filling defect, and no deformity, can be 
shown radiologically by the arrest of peristaltic waves and it can be seen in the 
gastroscope, but very often it is not demonstrated and not seen. The small 
eaneer of the colon producing as yet no obstruction, and lying near the splenic 
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flexure or in a long and convoluted pelvic loop, may never appear on a film. 
When a man in the fifties, previously healthy, begins to have vague indigestion, 
to lose weight, strength, and appetite progressively, and has persistent occult 
blood in the stools, he must be suspected of cancer of the stomach whatever the 
x-ray and gastroscopic examinations may say. When another finds for the first 
time an alteration in the previously regular bowel habit, and has occasional hypo- 
gastric wind pains accompanied by loud borborygmi, he cannot be acquitted of 
cancer of the colon in spite of a negative radiographic verdict. In deference to 
the fears of relatives and the feelings of colleagues, both patients will probably be 
put on a trial period of treatment. But the attitude of uncompromising suspicion 
must be maintained, and if the symptoms continue and the weight still drops, 
laparotomy must be insisted upon, even though a reputation or a friendship be 
risked thereby. Nothing may be found, and that is possibly the best news for 
the patient. More often the operation will reveal an early growth that can be 
resected with excellent prospects of cure, a discovery that will occasion more 
joy in heaven than the ninety and nine textbook carcinomas that need no lap- 
arotomy. 

Among the indications for operation enumerated in the textbooks of surgery, 
one of the most frequent is ‘‘failure of medical treatment.’’ But before it is 
assumed that medicine has really failed, and that where it has failed surgery 
will succeed, it may be necessary to ask whether treatment has failed the patient 
or the patient has failed treatment. True medicine consists more in an altered 
habit of life than in the prescription of drugs or physical measures; yet it is 
human nature to clutch at any remedy that is swallowed, injected, kneaded, or 
sparked, but to avoid the need to alter one bad habit or curtail the smallest 
indulgence. Where a patient will not play his part in the cure, it is usually 
idle to expect surgery to succeed where medicine has failed. Where medicine 
fails because of some mechanical defect, the failure is absolute, and the mechan- 
ical methods of surgery have their proper share. 

Duodenal ulcer is a diathetic disease, the outcome of a particular physical 
and mental make-up, of a type of gastric motility and secretion, or of certain 
habits. The typical duodenal patient is a lean, eager, harassed individual, a 
businessman spending his day between cigarettes, secretaries, and telephones, 
and missing his meals in the process; add that the business is not doing too 
well, and that the home to which he returns tired in the evening is not too 
happy, and the picture is complete. There may be a strong family history and 
the stomach will be a small transverse one, showing high tone, exaggerated peris- 
talsis, and very rapid emptying in the x-ray examination, and a high acid curve 
in the test meal, but worry and cigarettes seem necessary to complete the duo- 
denal downfall. 

Gastric ulcer, on the other hand, has no characteristic physical type. The 
features we associate with it are those of depressed function. The stomach is 
of poor tone: it lies low in the abdomen; it empties slowly; its acid curve is 
low. The patient, too, is depressed: an unambitious creature, timid, sedentary, 
perhaps underfed, and still more often poorly fed and poorly looked after, with 
decayed teeth and an overloaded colon. 
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The course of duodenal ulcer bears out its diathetic nature. The first onset 
of the disease and its exacerbations corresponds to periods of stress and usually 
also to periods of oversmoking. Conversely the bouts react very well to medical 
treatment, and continue to do so year after year providing that medical treat- 
ment includes not alone diet and alkalies, but complete respite from mental 
strain and complete abstinence from tobacco. Having healed, the duodenal ulcer 
will often remain healed for years at a time, and even repeated ulceration and 
gross scarring does not prevent an ulcer from settling down and remaining 
healed and symptomless indefinitely, providing that the scarring has not led to 
cicatrical stenosis. Stenosis, perforation, and major hemorrhage need surgery, 
but the commonest reason for demanding it is failure of medical treatment. If a 
patient follows the regime conscientiously in all its details, really does stop his 
worries even to the extent of changing his job if need be, and really does aban- 
don smoking and not sneak back to the box for an occasional cigarette, medical 
treatment will not often fail. If he cannot carry out his part of the contract, 
surgical treatment will give him only temporary relief, and the physical and 
chemical factors which gave him his first ulcer will give him a second. 

Gastric ulcer responds equally well to medical treatment while it is of mod- 
erate size and confined to the stomach, but, unlike duodenal ulcer, it reaches 
a stage long before stenosis when rest and diet are of little or of only temporary 
avail, usually when the crater exceeds a diameter of one-half inch on the radio- 
eram, or when its base becomes adherent to extragastrie structures. Such ulcers 
ean heal, but they are unlikely to remain healed for any useful length of time. 
A searred duodenum, provided it is not unduly narrowed or actively ulcerated, 
ean function very well, probably because the first part of the duodenum does not 
appear to alter much in diameter or position during digestion; but a sear on 
the gastric wall will be stretched as soon as anything like a normal diet is at- 
tempted, and if it is adherent to other structures it will be pulled violently as 
soon as the inflammatory reaction has subsided sufficiently to allow peristalsis 
to start again. The failure under such circumstances is mechanical and in- 
evitable, and the need for surgery is clear. 

The relative spheres of medicine and surgery cannot be settled by a few 
random illustrations, but discussion does tend to show them rather as hemispheres 
revolving about a common axis and having much in common at their equator. 
There are many ailments whose etiology is known, whose diagnosis is simple, 
and whose treatment is clear-cut, which go rightly and automatically into the 
hands of physician or surgeon. There are others which pass from one to the 
other for no better reason than the fashion of the moment, or because the ill- 
success of one has given the other an opening. The pendulum must swing, but 
it would be well for our patients and our profession if we could limit its oscilla- 
tions with the restrictive pressure of common sense and mutual cooperation. 
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HE study reported here is an evaluation of three vasodilating drugs which 

currently have wide use as agents for increasing blood flow—Priscoline, 

papaverine, and nicotinic acid. 

Grimson and his associates! have given Priscoline an extensive clinical trial 
in peripheral vascular disease and in hypertension. The results in hypertension 
were variable, but good results were reported in those conditions in which vaso- 
spasm played a definite part. Rogers? also has recently reported good results 
following the use of Priscoline in similar disease states. The pharmacology of 
Priscoline shows it to contain adrenolytie and sympatholytie properties* with an 
additional peripheral histamine-like effect. 

Nicotinic acid in therapeutic doses is believed to cause a transient vaso- 
dilatation.t Abramson and associates,® using nicotinic acid, reported increased 
blood flow in the hand and forearm. Bean and Spies® observed cutaneous tem- 
perature rises of 1 to 2° (C.) following the administration of nicotinie acid, but 
also noted that the responses to therapeutic doses were variable. Sebrell and 
Butler’ have studied the vasomotor reactions of normal women receiving varying 
amounts of nicotinie acid daily. They observed flushing at unpredictable inter- 
vals, the frequency and intensity of which was apparently proportional to the 
dose. 

Papaverine, an opium derivative, has had a lengthy period of trial as a vaso- 
dilating drug. It has been stated that papaverine relaxes many smooth muscles 
of the body, especially those of the blood vessels, and particularly if spasm exists.’ 
Littauer and Wright,* in 1939, reviewed the pharmacology and clinical uses of 
papaverine. In regard to favorable reports of the use of papaverine in acute 
arterial occlusion, it was their belief that the studies had not been well controlled. 
From the results obtained following the use of papaverine in the treatment of 
thromboangiitis obliterans and arteriosclerosis obliterans, they concluded that 
papaverine hydrochloride was ineffective and uncertain in action. 


METHOD OF STUDY 


The subjects used in this study were normal young men and women, with no 
evidence of cardiovascular disease. Room temperature was 78 to 80° F. with 
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humidity of 50 per cent. All subjects reclined in the room for a period of not 
less than 30 minutes before studies were begun. Smoking was not permitted, and 
time was allowed for digestion of meals. Drugs were administered only after a 
constant base-line result was observed in the four tests used to determine blood 
flow. The intravenous route of administration was used entirely. The dosages 
were Prisecoline 25 mg., papaverine 64 mg., and nicotinic acid 50 mg. Brachial 
blood pressures were taken before and at varying time intervals following the 
administration of the drugs. 

The tests utilized in the study of blood flow in the lower extremity were as 


follows: 

Venous Occlusion Plethysmography.—The principle involved is that of meas- 
uring the inerease in volume in the extremity when the venous outflow is pre- 
vented and arterial inflow is allowed to continue unimpeded. An optically 
recording air plethysmograph, modified slightly from that described by Wright 
and Phelps’ in 1940 was used. It enclosed the lower half of the leg and foot. 
Every effort was made to meet those criteria for accurate plethysmography as set 
forth by Berry and associates’? and Landowne and Katz.'' Values obtained for 
blood flow in the resting foot and leg and during reactive hyperemia were the 
same as those reported by other workers.'*'* Resting blood flows were taken 
over whatever period of time was necessary to establish constant values. The 
drug was then administered intravenously and blood flows were taken at 1, 3, 5, 
7, 10, 15, 20, 25, and 30 minute intervals. Reactive hyperemia studies were made 
after at least 10 to 15 minutes of complete arterial occlusion. This followed the 
drug study. 

Skin Temperature.—The U. M. A. thermocouple and the continuous record- 
ing, twelve point, Leeds and Northrup Speedomax were used. Temperatures 
were carefully checked against a wall thermometer, and further by the use of 
two separate instruments. Skin temperatures were allowed to stabilize before 
drugs were administered. The areas studied were the calf of the leg, ankle, 
dorsum of foot, and two or three of the toes. 

Burch-Winsor Plethysmography.—This instrument, described by Bureh'® in 
1947, was utilized for the study of small vessel responses in those areas which 
were composed predominantly of skin and subeutaneous tissue, that is, the fingers 
and toes. A small plastic cup was sealed to the second or third toe. Small-bore, 
thick-walled rubber tubing leading from the instrument was then attached to 
the cup. Volume changes within the portion of the toe enclosed were relayed by 
means of the hollow tubing to a sensitive metal diaphragm. Displacement of this 
diaphragm caused a sensitive bowstring to move, and the movement was recorded 
on film. Pulse volumes and changes in gross volume of the toes were recorded 
and ealeulated before and after administration of the drugs. 

Radioactive Sodium Removal From the Gastrocnemius Muscle.—This use of 
radioactive sodium as a tracer in the study of the circulation was described in 
detail by Elkin and co-workers.*° The method consisted of injecting a very small 
amount of sodium 24 (5 to 10 microcuries) into the gastrocnemius muscle, estab- 
lishing the normal rate of removal over a peroid of 5 to 10 minutes, then adminis- 
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tering the particular drug intravenously and observing the effect on the sodium 
removal for a subsequent 10 to 15 minutes. 


RESULTS 


Venous Occlusion Plethysmography.—The average resting blood flow as de- 
termined by this method was 3.0 ¢.c. per minute per 100 ¢.c. limb volume (leg 
tissue). The range was 1.8 to 7.5 ¢.c. Maximal blood flows during a period of 
reactive hyperemia (10 minutes of arterial occlusion) fell within the range of 10 
to 20 ¢.c. per minute per 100 ¢.c. of leg tissue, an increase of 400 to 500 per cent. 
Reflex vasodilatation, induced by warming the opposite extremity to 109° F., 
caused an increase of roughly 100 per cent in blood flow. Resting blood flows 
oceasionally deviated as much as 20 to 30 per cent from the mean over a 30 
minute period. 

Priscoline: Ten subjects were given Priscoline in dosages of 25 mg., intra- 
venously. An increase in the resting blood flow was noted in each instance in the 
first 1 to 5 minutes following administration of the drug. The magnitude of 
response varied, ranging from 30 to 110 per cent increase, with a mean of 59 
per cent. In only four subjects was the increase less than the mean. After 5 
minutes no significant increases in blood flow were observed in any instance. 
Each subject noted varying degrees of facial flushing, tingling of the skin, nasal 
congestion, and progressively increased body warmth in the 5 minute period of 
increased extremity blood flow. Subjective phenomena were usually absent after 
5 to 7 minutes. 

Papaverine: Six subjects were given papaverine, 64 mg., intravenously. In 
two instances a blood flow increase of 100 per cent occurred in the first minute 
following administration of the drug. In one instance blood flow increased 30 
per cent in a 3 minute period. In the three other subjects no increase in blood 
flow occurred. Side effects included moderate flushing of the face, feeling of 
body warmth, and deep respiration. 

Nicotinic acid: Six subjects were given nicotinie acid, 50 mg., intra- 
venously. In four of the six subjects no increase in blood flow occurred. In the 
other two, increases in blood flow of 60 per cent in the first 3 minutes were noted. 
The subjects observed skin tingling and itching, and slight warmth, particularly 
in the upper extremities and face, during the first 1 to 3 minutes following ad- 
ministration of the drug. 

Skin Temperature and Burch-Winsor Plethysmography.—Skin temperature 
and Burch-Winsor tests were performed simultaneously to study smal] vessel 
response in the skin and subcutaneous tissue. They were used either in conjunc- 
tion with venous occlusion plethysmography or separately. 

Priscoline: Five subjects were studied, using a dosage of 25 mg., intra- 
venously. Uniformly, an increase in skin temperature of 2 to 5° (F.) was noted 
in the first 5 to 7 minutes, with the values falling gradually to control levels in 
an additional 10 to 15 minutes. An inerease in pulse volume and in the gross 
volume of the toe was observed during the period of increased skin temperature. 
However, the changes became apparent in the plethysmographie tracing shortly 
before those changes in skin temperature. The increases in skin temperature, 
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pulse volume, and gross volume of the toes compared favorably with those results 
achieved with reflex vasodilatation (produced by warming the opposite extremity 
to 109° F. or heating the room to 88 to 90° F.), but were not of the magnitude 
seen following nerve block. 

Papaverine: Five subjects were studied, using a dosage of 64 mg., intra- 
venously. In only one subject was a significant rise in skin temperature ob- 
served. In that subject and in one other a significant increase in pulse volume 
and total toe volume occurred. In the three other subjects no changes of signifi- 
cance occurred. A pronounced after-vasoconstriction occurred later in one of 
the subjects who initially showed an increase in pulse volume and in total toe 
volume (vasodilatation). This latent vasoconstriction was not observed in any 
of the subjects given Priscoline. 

Nicotinic acid: Four subjects were studied, using a dosage of 50 mg., intra- 
venously. In no instance was a significant increase in skin temperature, pulse 
volume, or total toe volume noted. An increase in dosage to 75 to 100 mg. pro- 
duced extremely undesirable side effects, for example, intense itching and flush- 
ing of the skin, restlessness, and even severe headaches. 

Radioactive Sodium Removal From the Gastrocnemius Muscle* — 

Priscoline: Nine subjects were given Priscoline, 25 mg., intravenously, 
under the conditions deseribed. In six instances a significant decrease in the rate 
of sodium removal occurred following administration of the drug. In one in- 
stance a significant increase in the rate of removal took place. In two instances 
there was no significant change in the rate of sodium removal. 

Papaverine: Eight subjects were given papaverine, 64 mg., intravenously. 
In three there was a significant decrease in the percentage of sodium removed 
from both legs. In the remaining five subjects there was a significant decrease in 
the rate of removal from one leg with no significant change in the other leg. 

Nicotinic acid: Ten subjects were given nicotinic acid, 50 mg., intravenously. 
In five of the ten subjects a significant decrease in the rate of sodium removal 
occurred. In one a significant increase in the rate of removal occurred. In 
four there was no significant change in the rate of removal. 

The results of the four methods of study are shown graphically in Figs. 1, 
2, and 3. 

DISCUSSION 

It is evident from the results of venous occlusion plethysmography, Bureh- 
Winsor plethysmography, and skin temperature measurements that an increased 
blood flow in normal extremities for a period of 3 to 5 minutes uniformly fol- 
lowed the administration of Priscoline. A comparable increase in the blood flow 
determined by these tests cou!d not be demonstrated following the use of papav- 
erine and nicotinic acid (Figs. 1 and 2). Results, however, were slightly better 
with papaverine than with nicotinic acid. It is of interest that no significant 
change in blood pressure or pulse rate was demonstrated in any instance follow- 
ing the administration of any of the drugs being tested. 


*The results reported here were obtained on normal individuals, but were also found to 
occur consistently in similar degree in those lower extremities in which organic arterial dis- 
ease was present. 
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Abramson and his co-workers,® in 1941, using venous occlusion plethys- 
mography, studied a number of therapeutic procedures which were used in the 
treatment of peripheral vascular disease. Papaverine and nicotinie acid were 
included in this study. They were unable to demonstrate any increase in foot 
and leg blood flow after papaverine and nicotinic acid were given. The results 
reported here confirm the findings of Abramson. 
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1.—Comparative effects of Priscoline, papaverine, and nicotinic acid on blood flow 
in the normal lower extremity of man. The zero or base line represents mean control blood 
flows prior to administration of the drug. The mean effect of each drug on normal individuals 
at given time intervals is shown as a positive or negative percentile change. 


Fig. 


The results obtained with Priscoline, using the venous occlusion plethysmo- 
graph, are important. A consistent increase in the over-all blood flow to the leg 
and foot, which ranged from 30 to 110 per cent over the mean, occurred in the 
first 3 to 5 minutes following the administration of Priscoline (Fig. 1). This 
increase compared favorably with the increase produced by reflex vasodilatation 
induced by heating the opposite extremity to 109° F. for 10 to 15 minutes. In 
no instance, however, was blood flow increased by Priscoline to the magnitude 
seen in reactive hyperemia studies (400 to 500 per cent increase). 

The advisability of the use of a drug producing generalized vasodilatation 
in the treatment of peripheral vascular disease has been questioned by DeBakey 
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and associates*! in proposing the theory of ‘‘hemometakinesia’’ or the ‘‘ borrow- 
ing-lending’’ phenomenon. They have demonstrated in patients with peripheral 
vascular disease, using Bureh-Winsor plethysmography and skin temperature 
measurements, that administration of a vasodilating drug such as tetraethylam- 
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Fig. 2.—A, Comparative increases in skin surface temperatures, and B, comparative unit 


increases of pulse volume and total toe volume during the period of maximum effect (3 to 5 
min.) following the administration of Priscoline, papaverine, and nicotinic acid. 
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Fig. 3.—Effect of Priscoline, papaverine, and nicotinic acid on the removal of the Na* 
from the gastrocnemius muscle. Note the consistent decreases in Na* following the adminis- 
tration of a vasodilating drug. 
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monium chloride may actually decrease blood flow to a diseased extremity, be- 
cause of vasodilatation produced elsewhere. They emphasized that sympathetic 
denervation of a particular portion of the body provides the best method for 
increasing blood flow to that part. It was noted in studies that are to be re- 
ported separately that the increase in skin temperature, pulse volume, and total 
toe volume following Priscoline administration was not as great as that produced 
by posterior tibial nerve block.2? This is in agreement with the work of DeBakey 


and his associates. 

The increased blood flow to the foot and lower leg of normal individuals 
following the administration of Priseoline deserves consideration. It has been 
generally accepted that variations in eardiae output ean produce changes in 
blood flow, independent of changes in blood volume. Grimson and co-workers,' 
using the Fick principle to study cardiae output, reported inconclusive results in 
three cases following Priscoline administration. The Nickerson ballistocardio- 
graph was used in this laboratory to observe the effect of Priscoline on cardiac 
output. Seven subjects were studied. Changes in cardiac output were extremely 
variable and no definite conclusions could be reached. It was believed, however, 
that no significant change was demonstrated using this method of study. An- 
other factor may be splanchnic vasoconstriction, coincident with peripheral vaso- 
dilatation, resulting in a shift of blood to the periphery. This action would, in 
the presence of a fixed blood volume, maintain the blood pressure and possibly 
would be supplemented by increases in eardiae output. The action of Priscoline 
on the splanehnie vascular bed has not been clearly described in the literature. 
It must be emphasized that our study was conducted entirely on normal subjects 
in a warm environment, a fact which must be kept in mind in interpreting the 
results. 

The effect of the vasodilating drugs on the removal of radioactive sodium is 
interesting and may elucidate some of the factors involved in peripheral hemo- 
dynamics. It was observed that of the twenty-seven normal individuals given 
the three drugs only two showed a significant increase in the rate of sodium re- 
moval, denoting indirectly an increase in muscle blood flow. The most consistent 
and the greatest decrease in sodium removal was observed in the group given 
Priseoline (Fig. 3). These results would seem to indicate that skin and sub- 
cutaneous blood flow is increased at the expense of muscle blood flow by some 
shunting process following the administration of the vasodilating drug. The 
effect of sympathetic block and sympathectomy is similar to that produced by 
the drugs, that is, there is a decrease in the rate of sodium removal. 

It would seem evident from these results that the effect of a vasodilating 
drug, sympathetic block, or sympathectomy in increasing blood flow is centered 
for the most part upon vessels of the skin and subcutaneous tissue. The inerease 
in blood flow to the lower leg and foot found in the Priscoline group, using 
venous occlusion plethysmography, may be explained as follows: the types of 
tissues enclosed in the plethysmograph are predominantly skin and subeutaneous, 
with muscle tissue being only a small portion of the whole; therefore, effective 
vasodilating drugs such as Priscoline will cause increases in skin and sub- 
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cutaneous blood flow in sufficient amounts to overbalance the concomitant de- 
crease in muscle blood flow. This explanation would also account for results 
obtained using Bureh-Winsor plethysmography and skin temperature measure- 
ments. 

Friedlander, Silbert, and Bierman,?* in 1940, studied the effect of lumbar 
paravertebral block and spinal anesthesia, among other procedures, on skin and 
musele temperatures of the lower extremities. It was shown that following sym- 
pathetic paralysis skin temperature increased and muscle temperature decreased. 
These results are in agreement with those that we have obtained. Friedlander 
and associates felt, in addition, that it was not justifiable to conclude that an 
evident increase in the circulation in the skin is accompanied by a similar increase 
in underlying muscles. In view of the findings of Friedlander and associates, 
and our findings using the tests described here, it is believed that the results of 
plethysmography and skin temperature measurements cannot be taken as in- 
dicative of total effective extremity blood flow. 

Evaluating the results we have reported here, we feel that Priscoline is by 
far the most effective of the three vasodilating drugs studied. However, the 
proper place of the generalized vasodilating drug in the treatment of vascular 
disease has not yet been clearly determined. The increases in blood flow follow- 
ing the administration of Priscoline were in no way comparable to those pro- 
duced by nerve block. The results of drug studies using normal subjects must 
be interpreted with extreme caution before application to the treatment of vascu- 
lar disease. Further studies are being conducted in an attempt to evaluate the 
potency of these drugs in relieving active vasoconstriction as compared to 
nerve block. 

SUMMARY AND CONCLUSIONS 


The effect of Priscoline, papaverine, and nicotinic acid on blood flow in the 
lower extremities of normal men and women were studied by means of four tests: 
(1) venous occlusion plethysmography, (2) skin temperature measurements, (3) 
Bureh-Winsor plethysmography, and (4) radioactive sodium removal from the 
gastrocnemius muscle. An effort was made to differentiate skin and subeutaneous 
tissue blood flow from muscle blood flow by these tests. 

The results obtained indicate that Priscoline is much more effective than 
papaverine or nicotinie acid in increasing blood flow through portions of the 
normal lower extremity that are predominantly composed of skin and _ sub- 
cutaneous tissues. 

It was observed that the administration of a vasodilating drug consistently 
decreased the rate of sodium removal from the gastrocnemius muscle. The ex- 
planation is advanced that following the administration of a vasodilating drug, 
muscle blood flow is decreased as a result of a shunting process to areas that 
are composed of skin and subcutaneous tissue. It was noted that Priscoline was 
the most potent of the three drugs in causing a decrease in sodium removal. 

Caution must be exercised in applying these results in normal individuals 
to treatment of peripheral vascular disease. 
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PRIMARY RESECTION AND ASEPTIC END-TO-END ANASTOMOSIS 
FOR ACUTE OR SUBACUTE LARGE BOWEL OBSTRUCTIONS 


Ivan D. Baronorsky, M.D., MINNEAPOLIS, MINN. 


(From the Department of Surgery, University of Minnesota Hospitals, Minneapolis, Minn. 
and the Ancker Hospital, St. Paul, Minn.) 


|" ILAS been the practice at the University of Minnesota Hospitals to establish 
a proximal decompressive vent by means of a transverse colostomy in cases 
of acute colonic obstruction. The possibility of primary surgery upon an ob- 
structing lesion has always appealed to the imagination. In the small bowel 
there is a place for primary resection and anastomosis of strangulating, ob- 
structing lesions of hernial origin.» However, the experiences of various clinics 
have shown that the mortality of operations for cancer of the large bowel in the 
presence of intestinal obstruction is more than doubled for the same type of 
operation done in the absence of obstruction. In general, therefore, it has been 
the practice to do a transverse colostomy in those eases of acute coli¢ obstruction 
at the University of Minnesota Hospitals. 

On the other hand, a consideration of the physiologic changes that oceur in 
acute colie obstruction should suggest that with the aids of recent surgical 
adjuvants, primary resection and end-to-end anastomosis might be considered 
in certain cases of acute or subacute colic obstruction. 

Figures from the Mayo Clinie show that two-thirds of the colic cancers 
causing obstruction were in the descending sigmoid, or rectosigmoid colon, 
while only one in seven lay cephalad to the splenic flexure. The low position 
of the obstructing lesions in the intestinal tract usually allows absorption by 
the bowel above that point of much of the food, water, and salt taken by mouth. 
These patients, as those with terminal ileal obstructions, are usually free from 
the hypochloremia, uremia, and marked dehydration seen in obstructions high 
in the small intestine. Another factor tending to inhibit chemical imbalance is 
the frequent absence of vomiting. 

A number of factors indicate that the ileoceecal sphincter and valve may 
convert a simple obstruction of the colon into a closed-loop obstruction without 
any regurgitation into the ileum. The manner of insertion of the terminal ileum 
into the colon permits the lips of mucous membrane supported by the smooth 
muscle beneath to act as a check valve. In this way fluid and gas may be 
emptied into the colon from the ileum, but having entered, their regurgitation 
back into the small intestine is prevented by the closure of the folds of mucous 
membrane. On studying autopsy specimens of ileoceeal valves from man, 
Buirge found that one valve, usually the inferior, was deficient in an appreciable 
per cent of cases. Sperling has shown that the ileocecal sphincter is competent 
to withstand pressures within physiologic limits (pressures of from 10 to 50 em. 
of water) which conceivably might occur in the course of obstruction of the 
large bowel. 


These studies were supported by the Malignant Disease Fund and by a grant from the 
Graduate School of the University of Minnesota. 
Received for publication, Aug. 1, 1949. 
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The source of gas contributing to distention in obstruction has been shown 
by Wangensteen and Rea to have 68 per cent of its origin in swallowed air; 
32 per cent forms within the body. In the event that incompetence of the 
ileocecal valve is present and air and fluid are regurgitated, this may be con- 
trolled by the introduction of a long intestinal tube of the type proposed by 
Miller and Abbott. In 1942, Wangensteen introduced a method of aseptic 
decompression of obstructed gut that permits the surgeon to decompress gut 
during surgery, allowing for primary resection in certain cases. 

With this in mind, and cognizant of the impetus given to intestinal surgery 
by the various antibiotics, it is now possible in certain selected cases of large 
howel obstruction to do primary resection and anastomoses in the presence of 
obstruction. It is in no way suggested that this be the procedure of choice, but 
on the other hand, it is suggested that with the use of good physical examina- 
tion, the presence of laboratory facilities, competent roentgenologic consultants, 
and constant observation of the patient, certain types of large bowel obstruction 
may be treated in this manner. As a matter of fact, in this clinie thoughts 
along this line have been followed for the past eight years. Several primary 
operations have been done for both ceeal and hepatic flexure lesions following 
decompression by an indwelling long intestinal tube of the Miller-Abbott variety 
(Wangensteen, 1949). 

Five patients with acute or subacute large bowel obstruction treated by 
primary resection and end-to-end anastomoses are reported in the following 
summaries. It should be mentioned at this point that in some of the eases 
presented the obstructing mechanism resulted in small bowel obstruction. Such 
is the case in volvulus of the cecum and ileocolie intussusception. Indication is 
also made of those cases wherein some type of intestinal decompression was 
used. 


Volvulus of the Sigmoid Treated by Immediate Resection Without Preliminary 
Decompression 





CAsE 1 (U. H. No. 737366).—Z. P., a 68-year-old white man, was admitted to the 
University Hospitals on May 17, 1948. At the time of admission, he gave a history of 
crampy lower abdominal pain and distention of one day’s duration. This was associated 
with tenesmus and nausea. The symptoms had been recurring and relenting for the past ten 
weeks, There was no melena at any time. Some gas was passed even when distention was at 
a maximum. 

The findings of physical examination were essentially abdominal. A moderate amount 
of distention was present with a tympanitic note to percussion, No masses and _ slight 
rebound tenderness were present. On auscultation high-pitched, hollow-sounding borborygmi 
were heard. Rectal examination revealed nothing abnormal. Blood chemistries and hema- 
tologie reports were within normal limits. A proctoscopic examination was negative up to 
30 em. 

Scout films of the abdomen showed tremendously dilated loops of large bowel sweeping 
across the right abdomen and extending into the left upper quadrant. The appearance was 
fairly diagnostic of volvulus of the sigmoid with distention of a very redundant sigmoid loop. 

The patient was in fair shape and it was thought best to operate upon him. A rectal 
tube and a Wild tube were placed preoperatively to facilitate decompression while the abdo- 
men was open. Upon incision of the abdomen, the large, twisted sigmoid loop became evident 
immediately. This was untwisted by turning it to 360 degreees in a counterclockwise manner, 
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This immediately decompressed the loop by releasing gas and fecal material through the 
rectal tube. A resection of the sigmoid, descending colon, and lateral one-third of the 
transverse colon was performed. A one-row aseptic anastomosis, with Lembert sutures, of 
the mid-transverse colon to the lower sigmoid was made. A wide patulous anastomosis was 
obtained. The patient’s convalescence was complicated by some continuing distention which 
gradually relented. A low-grade temperature was finally discovered to be caused by a 
noncaleulous obstruction of the ureteropelvic junction caused by aberrant vessels. This 
resulted in an infected hydronephrosis. Right nephrectomy was performed* and _ the 
patient was discharged in good condition. When last heard from, five months following 


initial surgery, he was in good condition. 


Volvulus of the Sigmoid Treated by Primary Resection Following Preliminary 
Decompression by Means of Rectal Tube and Intestinal Intubation 


Case 2 (U. H. No. 777901).—A. J., a 62-year-old white man, was admitted to the 
University Hospitals on May 13, 1947. At the time of admission, he gave a history of re- 
eurrent abdominal pain, distention, and constipation for the past six months. The pain 
began as a lower abdominal crampy pain which relented at intervals of one to two days. 
Distention was associated with these bouts and disappeared in one to two days with the 
passage of flatus. 

This admission had been characterized by similar symptoms of five days’ duration. 
There was no nausea or vomiting associated with this or any of the previous attacks. 
Systemic review presented nothing else of importance except for an appendectomy eight 
years previously. 

Physical examination revealed findings limited to the abdomen. 
was present. There was no spasm or rebound tenderness. No masses were palpable. Peristaltic 
Rectal examina- 


Tremendous distention 


rushes accompanied by high-pitched tinkling could be heard by auscultation. 
tion revealed nothing. Blood chemistries and hematology were within normal limits. 
with additional moderate 


Films 


of the abdomen demonstrated tremendous distention of the colon 
distention of small bowel loops. One very large loop occupied most of the abdomen and 
appeared to represent a tremendous distended sigmoid strongly suggesting a diagnosis of 
volvulus of the sigmoid. There was considerable distention of the remainder of the colon 
including the cecum, but this was much less marked than the closed loop of the sigmoid. 


Sigmoidoscopy was performed, at which time an acute angulation was noted at 25 em. 


A rectal tube was inserted beyond this point with immediate release of gas and a small 
amount of liquid feces. The abdomen deflated following this procedure. A Wild tube was 
then passed into the small bowel and decompression of the small bowel was obtained. Un- 
fortunately, this long tube continued to pass on through the rectum and had to be removed 
via the anus. 

The patient progressed favorably during the next two weeks except for 
obstruction which relented somewhat, although there was some distention of the entire colon 
At operation on May 29, 1947, a large re- 

This segment of colon was attached by a 


one bout of 


and possibly of a few loops of small bowel. 
dundant sigmoid which was dilated was found. 
surprisingly small mesentery. The entire loop could easily be brought out on the abdominal 
wall, 

An aseptic end-to-end anastomosis between the descending colon and the rectosigmoid 
was then performed following resection of the redundant sigmoid loop. A one-row type of 
anastomosis with Lembert sutures was made. 

The patient recovered rapidly and was discharged in five days, 
months afterward, he had gained fifteen pounds and was in excellent condition. 


When last seen three 


Comment.—These two cases provide examples of primary resection for 
sigmoid volvulus. In one, a primary resection and anastomosis were accom- 
plished upon hospital entry, while in the other various surgical adjuvants 
aided in the preparation of the patient for a period of two weeks. The preopera- 


*By Dr. C. D. Creevy. 
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tive presence of tenderness should suggest the presence of a possible strangula- 
tion, and immediate surgery should be contemplated. No attempt should be 
made at passage of a rectal tube, as suggested by Bruusgaard, past the torsion 
point in those patients exhibiting tenderness. A rectal tube should be left lying 
just within the external sphincter to aid in decompression when detorsion is 
accomplished during surgery. Simple detorsion has been suggested for volvulus 
of the sigmoid but Finsterer found thirteen recurrences in forty-seven cases. 
The policy of most surgeons has been to exteriorize the offending loop by the 
Bloch-Mikuliez technique. However, Musehkatin, in 1932, reported six out of 
seven survivals following resection and use of extraperitonized primary open 
anastomosis. Metheny and Nichols have found primary resection much superior 
to less radical methods. It is my belief that primary resection should be seri- 
ously considered in volvulus of the sigmoid. 


Ileocolic Intussusception Due to Tumor Treated by Preliminary Intestinal 
Intubation and Then Primary Resection and Ileocolic Anastomosis 


CASE 3 (U. H. No. 792475).—K. F., a 79-year-old white woman, was admitted to the 
University Hospitals on July 7, 1948. At this time, she had a history of right lower quadrant 
pain of about one year’s duration. The pain was much more marked recently and had been 
associated with a bloody diarrhea on two occasions, persistent loose to watery stools, nausea, 
vomiting, and anorexia. There had been a weight loss of ten to fifteen pounds. 

Physical examination revealed a very weak, emaciated, white woman, who showed signs 
of obvious weight loss. The tongue was beefy red and dry. The chest was clear. The heart 
was of normal size, with frequent premature beats noted. An apical systolic murmur was 
noted. 

The abdomen was moderately distended, with visible peristalsis present. There was a 
smooth, transverse, nontender, mobile mass felt in the left upper quadrant. On auscultation, 
loud prolonged borborygmi were heard and these were associated with crampy abdominal 
pain which relented as the pitch of the bowel sounds decreased, Pelvic and rectal examina- 
tion revealed nothing. 

A scout film of the abdomen showed small bowel distention only. Blood chemistries 
supported evidence of dehydration and hematologic reports revealed an elevated white count 
and a marked anemia. 

Because of the patient’s immediate condition, it was thought best to treat her con- 
servatively by means of a long intestinal tube (Wild). Accordingly, this was passed well 
down into the bowel, but decompression was never completely achieved. Anemia was cor- 
rected by transfusions, and dehydration by fluids and electrolytes. 

The patient’s condition improved, and on July 9, 1948, two days following admission, 
a barium enema, to be done carefully under low pressure, was ordered. An obstruction at the 
splenic flexure was met with. Spot films revealed this obstruction to be an intussusception 
of an ileocolic type. This explained the mass in the left upper quadrant with only small 
bowel distention. 

Constant observation over the next two days revealed an increasing generalized ab- 
dominal tenderness and a rising white-cell count. It was felt that immediate surgery was 
indicated for fear that strangulation might be present. Distention of the small bowel was 
continued in spite of the presence of the long intestinal tube. 

On July 12, 1948, the patient was operated upon. An intussusception of the terminal 
ileum and cecum and appendix up to the splenic flexure was present. This was reduced and 
a tumor of the cecum presented at the head of the intussusception. 

A right colectomy with resection of the terminal six inches of ileum was performed. 
An end-to-end aseptic anastomosis with clamps was then done between ileum and mid- 
transverse colon in spite of small bowel distention. A one-row type of anastomosis using 
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Lembert silk sutures was employed. Spillage from the distended small bowel was avoided by 
removing the distal (colon) clamp first, tying the sutures, and then removing the proximal 
(ileum) clamp. 

The patient’s progress was rapid and she was discharged in one week. When last seen 


1 s foilowi surgery, she had gained seven p ds. 
four months foilowing gery, she had gained seven pounds 


Comment.—This patient presented a most interesting problem. The idea of 
an intussusception was not entertained when the patient first entered the hos- 
pital. A mass in the left upper quadrant and the absence of gas in the large 
bowel should have suggested the possible presence of intussusecption. The age 
of the individual was another factor in the delayed diagnosis. Among 400 pa- 
tients with intussusception seen over a period of eighteen years from 1903 to 
1920 inclusive at the London Hospital, Perrin and Lindsay found 314 cases 
(78.5 per cent) in the first two years of life; 279 patients (66.75 per cent) 
were under 1 year of age. There were only eighteen patients more than 14 years 
of age in this series. Eliot and Corseaden analyzed 300 cases of intussusception 
in adults; a tumor was found in the bowel in 40 per cent of the cases, of which 
24 per cent were benign and 16 per cent were malignant. Recently Dennis 
(1947) reported the successful use of resection and primary anastomoses in nine 
eases of gangrenous or nonreducable intussusceptions in children. 


Volvulus of Cecum Treated by Aseptic Decompression, Primary Resection, and 
Tleocolic Anastomosis 


CasE 4 (U. H. No. 776533).—H. N., a white man aged 63 years, was admitted to the 
University Hospitals March 18, 1947, with a histcry of acute stabbing pain in the abdomen 
beginning about three days previously, with the focal point about 4 em. lateral to the 
umbilicus on the right side. The pain had continued with only brief remissions for three days 
until admission. The vomiting began on the evening of March 15 and continued inter- 
mittently at frequent intervals. The last normal bowel movement was on March 14, but 
small bowel movements had occurred on March 15 and 17 with little flatus. The past history 
was of little significance. 

On physical examination, the abdomen was found to be distended, but was not ex- 
tremely so. There was rebound tenderness over the entire abdomen. The patient was 
tympanitic; there were no bowel sounds and no other evidences of abnormality. Roentgeno- 
gram of the abdomen was made (Fig. 1). This revealed a marked distention of many loops of 
small bowel with gas, but an extraordinary dilatation of the cecum which extended up under the 
liver and right up to the midline of the spine. The character of the distention of the cecum, 
together with that of the small bowel and the absence of distention of the remainder of the 
colon, led to the diagnosis of probable volvulus of the cecum. A roentgenogram of the chest 
was made. Marked changes in the right lung were present, possibly due to an old tuber- 
culosis. The right diaphragm was elevated. Beneath the liver could be seen a hollow viscus 
with a fluid level suggesting a tremendously dilated cecum containing a large quantity of 
fluid. This served to confirm the previous diagnosis, There was a small gas bubble under 
the left diaphragm and it could not be determined from this one examination whether that 
represented free gas from a perforation or simply a small amount of gas in the colon. A 
preoperative diagnosis of probable volvulus of the cecum was made. 

Immediate surgery was undertaken and the volulus involving the junction of the cecum 
with the ascending colon was found. Detorsion was accomplished but the changes in the 
bowel wall (gangrene) made it necessary to resect the cecum and ascending colon following 
aseptic decompression after the method of Wangensteen. Aseptic end-to-end anastomosis of 
the ileum to the transverse colon was accomplished. The postoperative course was uneventful 
and the patient was discharged March 30, eleven days after surgery, apparently well. When 
last seen eight months after surgery, he had gained seven pounds and was feeling well. 
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Comment.—The presence of a volvulus of the ceeum must be ascertained 
early for conservative therapy should not be undertaken. Considerable aid in 
the diagnosis may be obtained by simple scout films of the abdomen as sug- 
gested by MeGraw, Kremen, and Rigler. It has previously been pointed out by 
Wangensteen that in intestinal obstruction the greatest stress is borne by that 
portion of the dilated gut which has the largest diameter. The tension on every 
centimeter of surface of the segment will be equal to the diameter in centimeters, 
multiplied by pi, times the intraenterie pressure in centimeters of water. The 
cecum has the largest diameter of the large and small intestine; therefore, the 
pressure on its walls in large bowel obstruction will naturally be greatest. This 
fact coupled with the normal thinness of the cecal wall are strong and urgent 





Fig. 1.—Roentgenogram showing tremendous distention of the right colon due to volvulus of 
the cecum (Case 4). 


indications for early operative intervention in cecal volvulus. Primary resec- 
tion of the right colon with immediate closed anastomoses, if the distention is 
not too forbidding, is the operation of choice. As a matter of facet, primary 
resections for cecal volvuli have been performed in this elinie long before the 
previously mentioned case; in one of these Wangensteen performed a primary 
resection of the volvulus and end-to-end anastomoses, while in the other an 
obstructive Mikuliez type of exteriorization with resection of the ceeum and 
right colon was performed by Vareo. Recently, Melchior made an appeal for 
primary resection and reported six cases in which this was done. Two of his 
patients had recurrent volvulus following derotation and cecopexy. 
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Obstructing Carcinoma of the Sigmoid Treated Ineffectually by Intestinal 
Intubation With Final Resection of the Lesion and Entire Colon; Proximal and 
Ileocolic Anastomosis Made 


Case 5 (U. H. No. 789529).—D. R., a 69-year-old white man, was admitted to the 
University Hospitals on May 3, 1948. He had no complaints until four days prior to ad- 
mission. At that time he had had a sudden onset of cramps occurring every three to ten 
minutes and associated with nausea and vomiting. The cramps continued until relieved by a 
hypodermic injection given two days after their onset. There had been no bowel movement 
or passage of gas since the onset of symptoms. No relief had been obtained from several 
enemas. 

On physical examination, marked distention of the abdomen was noted. There was no 
tenderness or rebound tenderness. Active high-pitched bowel sounds with an occasional 
peristaltic rush were noted. Nothing was noted on rectal examination. 

The only abnormal blood chemistry noted was an elevated blood urea nitrogen of 45 
mg. per cent. Hematology showed a white count of 17,800 with 73 per cent polymorphonu- 
clears and normal hemoglobin. Scout films of the abdomen were interpreted as showing a 
rather marked distention of the colon, especially the transverse colon. The possibility of a 
volvulus of the sigmoid was considered. 

Because of this, proctoscopy was performed; on placing the patient in the knee-chest 
position and introducing the anoscope, great quantities of gas and feces shot out. A similar 
experience was obtained when the proctoscope was passed. The distention was greatly 
relieved through this occurrence. No lesion was found up to 25 em. Recheck films still 
showed some distention to be present. The patient continued to pass some gas and on 
May 6, 1948, a barium enema revealed an irregular constricting lesion involving the distal 
sigmoid which was interpreted as having the appearance of carcinoma. In an attempt to 
clarify the splenic flexure, barium was forced past the obstructing lesion. The barium 
occluded the remaining lumen in the constricting lesion. A long intestinal tube (Wild) was 
passed in an attempt to control the distention that resulted. Copious quantities of mineral 
oil did not help the situation greatly and on May 13, 1948, surgery was decided upon. 

On exploration,* a lesion about 35 cm. from the anus was noted. The colon was 
markedly distended with gas and barium. It was obvious that an end-to-end anastomosis of 
the colon could not be done. Therefore, a subtotal colectomy was performed, removing a 
portion of the sigmoid below the lesion, the lesion, descending colon, transverse colon, ascend- 
ing colon, cecum, and 6 em. of terminal ileum. Since the ileocecal valve was competent, the 
small bowel was not distended. This portion of the bowel was easily anastomosed to the 
undistended sigmoid below the lesion by means of a one-row aseptic type of anastomosis. 

The patient’s postoperative convalescence was uneventful and he was discharged in six 
days. When last seen six months later, he was in excellent condition, having two bowel move- 
ments daily, and having gained six pounds. 


Comment.—It has been stressed previously that administration of barium 
mixture by mouth to patients with partial small bowel obstruction is likely to 
render that obstruction complete. Dennis, in 1944, presented a series of nine 
eases of large bowel obstructions in which the obstructions were not complete 
until the introduction of barium mixture either by mouth or as a barium enema, 
becoming complete within a few hours thereafter. Certainly, extreme caution 
should be exercised with the use of barium in potential large bowel obstructions. 

A word is in order at this time about subtotal colectomy above an obstruct- 
ing malignaney of the descending colon. This procedure is essentially an out- 
growth of the subtotal coleetomies which Wangensteen (1949) has been per- 
forming as the operation of choice in cancers of the left colon well above the 





*By Dr, David Gayiser and J.D.B, 
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sacral promontory. There are two reasons why this procedure may be the one 
of choice in patients whose condition is such that little preoperative preparation 
is necessary. The most important reason is that, as Wangensteen and Toon 
pointed out, the frequency with which unsuspected polyps were encountered in 
colon resections suggested that the removal of more than the usual amount of 
eolon for lesions on the left side was fully justified in their series. The fre- 
queney with which Mayo and Schlicke found polyps as well as multiple tumors 
in the colon in an autopsy series suggests definitely the necessity for more 
radical surgery upon the polyp-bearing area. In patients coming to autopsy 
in whom the primary lesion was cancer of the colon or rectum, an additional 
polyp or polyps were found in 34.1 per cent of all patients. Moreover, an 
independent unsuspected cancer was found in 4.1 per cent of instances. Second, 
the presence of a competent ileoceecal valve allows for an anastomosis of two 
segments of undistended bowel, that is, the ileum to the large bowel below the 
lesion. If there is an incompetent ileocecal valve the small gut can be decom- 
pressed by pushing the gas into the large bowel and placing a clamp on the 
ileum. 

SUMMARY AND CONCLUSIONS 


1. Five cases of acute or subacute large bowel obstructions are presented. 
These consist of two cases of volvulus of the sigmoid, one of ileocolic intus- 
susception due to malignancy, one of volvulus of the cecum, and one of com- 
plete obstruction of the large bowel from a sigmoid carcinoma following the 
administration of a barium enema. 

2. Resection and primary end-to-end anastomoses were performed in each 
of these. 

3. Primary resection and end-to-end anastomoses should be considered in 
certain cases of acute or subacute large bowel obstruction providing the condi- 
tion of the patient so permits. 
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BLIND INTESTINAL POUCHES RESULTING FROM LATERAL 
ANASTOMOSES 


Car J. Herrerz, M.D., ano H. R. Senruria, M.D., St. Louts, Mo. 
(From the Departments of Surgery and Radiology of the Jewish Hospital) 


. pienaortae eases of blind intestinal pouches occurring after side-to-side 
intestinal anastomoses with division of the bowel have recently come to our 
attention. That this complication of lateral anastomosis can oceur has been 
known ever since the experiments of Cannon and Murphy in 1906.1 They 
demonstrated that stasis results at the anastomotic site following lateral anasto- 
mosis and division of the bowel, and in several instances the distal blind end 
of the proximal intestinal loop was shown to become dilated. Some of their 
conclusions, valid today, were (1) lateral anastomosis is unphysiologic, since 
it severs the circular muscle fibers at the anastomotic site and interferes with 
the proper propulsion of the intestinal contents; (2) the stasis thus created 
tends to enlarge the blind end of the intestine extending beyond the opening ; 
(3) to prevent this pouch the anastomotic opening should be carried as close 
to the inverted end as possible; (4) end-to-end anastomosis avoids this hazard. 

Holm? in 1932 produced terminal ileal obstruction and sidetracking lateral 
ileoileostomies or ileocolostomies in seven dogs. The sidetracked bowel loops 
were found on fluoroscopic examination to dilate gradually. All the dogs 
developed diarrhea, borborygmus, distention, and weight loss in spite of good 
appetites. Two dogs died of peritonitis resulting from perforation of the side- 
tracked loop. When the dogs were sacrificed after three months, the blind loops 
had doubled in leneth and increased their diameters three- or fourfold. Numer- 
ous ulcers were scattered throughout the mucosa. Holm suggested that end-to- 
side anastomosis be performed to prevent these blind ends. 

Pearse* enlarged the experimental horizon by creating blind intestinal 
ends of varying length. If the direction of peristalsis was away from the blind 
end, toward the anastomosis, the blind loop of bowel became functionless and 
collapsed. If the direction of the peristalsis was from the anastomosis to the 
blind end, the development of a dilated pouch depended upon the length of 
the blind loop. If the loop was less than two feet (30 em.) in length, very little 
dilatation of the blind loop occurred. Loops three to four feet (90 to 120 em.) 
long became dilated with inspissated intestinal contents, foreign bodies and 
debris, and the walls became hypertrophied. This caused chronie intoxication— 
anorexia, lassitude, and weakness, progressing to lethargy, emaciation, and 
death in three to four months—or death from perforation of the pouch. If 
done early enough, resection of the blind pouch resulted in reeovery. When 
blind loops were made five to six feet (150 to 180 em.) long, most of the animals 
soon died from inanition. 

Several clinieal cases of blind intestinal pouches requiring operative treat- 
ment have been reported. Estes and Holm* described two cases of side-to-side 
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ileotransverse colostomy after division of the ileum. The patients developed 
diarrhea, lower abdominal pain, distention, and borborygmus. In each ease 
the blind end of the ileum became hugely dilated, inflamed, and ulcerated. 
Resection of the blind pouches resulted in cures. 

Pickhardt® described a case of right hemicolectomy with lateral anastomosis 
between the ileum and transverse colon resulting in the formation of a large 
asymptomatic blind pouch in the ileum distal to the anastomosis. He considered 
the pouch a potential source of obstruction. Stetten, discussing Pickhardt’s 
ease report, mentioned that he had observed a similar case in which perforation 
of such a pouch oceurred. He thought that these pouches should be resected. 
Turner® mentioned briefly another case in which perforation of a redundant 
blind ileal loop occurred after a fall downstairs. Ginzburg, Colp, and Sussman‘ 
in thirty-two eases of ileocolostomy with exclusion found two instances of similar 
dilated blind ileal pouches demonstrable clinically, in one case by palpation of 
a large, sausage-shaped mass, and in the other by roentgenologic study. In a 
third case the formation of tension ulcers in the blind loop produced symptoms 
of peritonitis requiring surgical intervention. Eckel and Holman*® described a 
case which, ten years after right hemicolectomy with side-to side ileotransverse 
colostomy, came to surgery because of intermittent abdominal pain, diarrhea, 
and weight loss. A distended blind pouch of ileum distal to the anastomosis 
was found, and resection of the pouch resulted in cure. 

Black and MecEachern® collected from the files of the Mayo Clinie five cases 
in which symptoms could be attributed to blind segments of small intestine 
left after division of the bowel and side-to-side union. In three eases right 
hemicolectomy with bowel restoration by lateral ileotransverse colostomy had 
been previously performed. Two of these cases presented symptoms suggestive 
of partial obstruction, while the other developed a fecal fistula following 
perforation of the blind pouch. Cures resulted when in one case resection of 
the anastomotic stoma and blind pouch and end-to-end anastomosis were per- 
formed, and when in the other two the pouches were resected. A fourth patient 
with an old lateral jejunojejunostomy developed acute abdominal symptoms 
from the perforation of a blind pouch of proximal jejunum, resulting in peri- 
tonitis and abscess formation. The blind pouch was resected, but pneumonia 
developed and the patient died. The fifth patient, with a four-year-old anti- 
peristaltic side-to-side ileoileostomy, developed cramping abdominal pain, vomit- 
ing, distention, and constipation. At operation the proximal blind end of ileum 
had dilated to a size larger than a normal stomach. The stoma and blind ends 
were resected and continuity was re-established by end-to-end anastomosis. 
Black and MecEachern were of the opinion that some dilatation and hypertrophy 
of the proximal loop distal to a lateral anastomosis frequently occurs, but that 
symptoms of the type described rarely resulted. 


CASE REPORTS 
Our own eases fall into two categories: (1) those with blind pouches 


producing symptoms (Cases 1 to 5) and (2) those with blind pouches probably 
not producing symptoms or coincident with other pathology (Cases 6 to 8). 
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Case 1.—R. G., a man, aged 38 years, was admitted to the Jewish Hospital in May, 
1940, beeause of an eighteen-hour history of generalized abdominal cramping pain without 
nausea or vomiting. Ten years earlier he had sustained a perforation of the small intestine 
from a bullet wound, for which resection and side-to-side anastomosis had been performed 
at the St. Louis City Hospital. The abdomen was diffusely tender and rigid, the inflam- 
matory signs being maximal on the right side. The white blood count was 16,300, the 
red count 4,300,000, and the hemoglobin 90 per cent. The findings were strongly suggestive 
of a perforated viscus. X-ray examination revealed no free air in the peritoneal cavity. 
When the abdomen was opened, considerable purulent and fibrinous exudate was found before 
the site of pathology could be uncovered. At the lateral anastomosis in the lower ileum, the 
distal end of the afferent loop was dilated to a pouch 5 inches (12.5 em.) in diameter. 
Through a perforation at the end of the pouch a fishbone could be seen partly protruding. 
The foreign body was removed and the perforation closed; the pouch was not resected. In 
October, 1940, the patient was readmitted because of frequent attacks of pain, nausea, 
abdominal distention, and a few bouts of diarrhea. The blood counts were within normal 
limits. At operation the anastomosis was again exposed. The pouch, previously the site 
of perforation, was found twice its previous size. The tip of the Miller-Abbott tube, in- 
troduced prior to surgery, was lodged in the blind pouch (Fig. 1). The pouch was resected 
without disturbing the anastomosis. The patient has since been symptom free. In 1945 
gastrointestinal x-ray studies revealed no demonstrable abnormalities. 








: Fig. 1 (Case 1).—Side-to-side small intestinal anastomosis following resection of 
intestine. Findings at anastomosis ten years later. The blind end of the afferent loop has 
dilated to form a pouch. Tip of Miller-Abbott tube inserted before surgery was found in 
the pouch. A-—Afferent (proximal) intestinal loop. H-—Efferent (distal) intestinal loop. P-In- 
testinal pouch. T-Miller-Abbott tube. 


Case 2.—A. M., a white man, aged 73 years, was admitted to the Jewish Hospital on 
Sept. 14, 1948. In 1940 a two-stage complete intestinal exclusion operation!® for gangrene 
of five feet of ileum within a strangulated hernia was performed. This left him with a 
lateral ileoileal anastomosis. The patient was readmitted Oct. 23, 1945, to the medical 
Service because of increasingly severe attacks of diarrhea, cramping abdominal pain, severe 
anemia, and extreme weakness. The red blood count was 2,940,000, the hemoglobin 11.3 Gm. 
(75 per cent); mast cells and macrocytes were found in profusion in blood smears. The 
patient was discharged unimproved on Nov. 26, 1945. He was readmitted twice thereafter 
for similar symptoms and for symptoms of arteriosclerotic heart disease, cerebral arterio- 
sclerosis, hypertensive cardiovascular disease, and postural emphysema. During one admission 
he developed right lower lobe pneumonia. In September, 1948, an admission was occasioned 
by abdominal cramping pain, diarrhea, and severe anemia. The abdomen showed some 
epigastric and periumbilical tenderness, but no rigidity or rebound pain. The red blood count 
was 1,260,000; hematocrit 20 per cent, hemoglobin 6.0 Gm. (39 per cent). The blood and 
marrow smears were those of a macrocytic anemia, There was no evidence that the symptoms 
were due to pernicious anemia, sprue, bacillary or amebic dysentery, or arose from pancreatic 
insufficiency. The post-evacuation barium enema showed considerable twenty-four hour 
barium residue within a blind intestinal pouch of considerable size (Fig. 2) thought to be 
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the dilated end of afferent bowel loop distal to the anastomosis. The advisability of resecting 
the sae was considered, but the general condition of the patient precluded a satisfactory 
outcome. He was given liver parenterally, iron, kaolin, and eight 500 ¢.c. blood transfusions. 
When he was discharged on Nov. 8, 1948, the red blood count was 3,580,000 and the hemo 
globin 12.1 Gm. (79 per cent), and the diarrhea was somewhat diminished. 





Fig. 2 (Case 2).—Postevacuation barium enema showing considerable 24-hour barium 
residue within blind small intestinal pouch (arrows) at a lateral anastomosis performed 
8 years before. 


CASE 3.—R. G., a white woman, aged 51 vears, was admitted to the Jewish Hospital on 
Sept. 14, 1942. Nine years earlier an adenocarcinoma of the descending colon was resected, 
the ends closed in, and a side-to-side anastomosis performed between the splenic end of the 
transverse colon and the sigmoid colon (Fig. 3, 4). Since then the patient had increasing 
distress from abdominal distention, cramping pains, constipation, and occasional nausea and 
vomiting. Relief could sometimes be obtained from laxatives and atropine. The abdomen 
was doughy and considerably distended. No organs could be felt. The red blood count was 
4,222,000 and the hemoglobin 12.3 Gm. The barium enema examination showed marked 
dilatation of the blind loop of proximal (transverse) colon with inspissated intestinal ma- 
terial. The pouch occupied almost the entire left half of the abdomen and displaced the 
anastomotic stoma to the right (Fig. 3, B). On Sept. 29, 1942, the abdomen was opened 
and a large, blind pouch corresponding to the roentgen findings was discovered. The pouch 
was resected. The dilated segment of bowel showed considerable edema of the wall, areas 
of hemorrhage, and lymphocytic infiltration and flattened mucous glands. No ulceration 


was present. ‘lhe symptoms were relieved. 


CASE 4.--J. O., a white man, aged 50 years, was admitted to the Jewish Hospital or 
Sept. 12, 1938. In January, 1938, a right hemicolectomy had been performed at the Mayo 
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Clinie for adenocarcinoma of the hepatie flexure. 


Bowel continuity was re-established by 
side-to-side antiperistaltic ileocolic anastomosis. 


For two months prior to admission there 
were episodes of generalized abdominal cramping pains, distention, low back pain, diarrhea, 
and a weight loss of seventeen pounds (eight kilograms). 
admission was more severe and prolonged than the 
vomiting and obstipation. 
portion. 


The attack responsible for this 
sarlier ones, and was accompanied by 
The abdomen was slightly distended and tender in the mid- 
The liver was enlarged two fingers below the costal margin. A 





small incisional 
hernia was present at the lower angle of the wound, but was not thought to be responsible 
for the symptoms. The red blood count was 3,580,000 and the hemoglobin 70 per cent. 
The upright film of the abdomen showed gas and fluid levels in the smali intestine suggestive 
of intestinal obstruction, but the symptomatology suggested that the blockage was not 
complete. Barium studies were not performed. 


On Sept. 17, 1938, the abdomen was opened. 
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Fig. 3 (Case 3).—A, Side-to-side anastomosis 
and sigmoid colon following resection of adenocarcinoma of descending colon. 

B, Nine years later: Barium enema showing blind pouch of afferent loop (transverse 
colon) containing inspissated fecal matter. The pouch filled almost half the abdomen and 
displaced the sigmoid to the right. P-Intestinal pouch. S—Sigmoid colon. 


between splenic end of transverse colon 


A few distended loops of terminal ileum were encountered. 


A blind pouch of terminal ileum 
about 5 inches (12.5 em.) in diameter and length was found and was resected (Fig. 4). 
8 £ 


The liver contained several metastatic nodules. 


It could not be determined exactly what 
produced the obstructive symptoms, although it was thought that the distended blind pouch 
in some way exerted pressure on the anastomotic stoma. Following surgery the attacks of 
cramping abdominal pain and diarrhea disappeared, but the patient died on Jan. 29, 1959, 
from metastatic deposits. 


Case 5.—B. G., a woman, aged 70 years, was admitted to the Jewish Hospital on Nov. 
8, 1948. In June, 1944, 5 feet (150 em.) of ileum which contained three skip tumor masses, 
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identified grossly and microscopically as lymphosarcoma, were resected, The intestinal 
continuity was re-established by side-to-side anastomosis after turning in the ends. Partial 
omentectomy was performed for a secondary lymphosarcomatous mass in the omentum. 
Radiation therapy was given postoperatively. Except for chronie constipation and occasional 
gas pains, the patient remained well until three weeks before this admission, when she had 
an attack of dull, cramping abdominal pain, borborygmus, and distention. These attacks 
recurred with increasing severity. She was examined during three of these attacks and 
twice, concurrent with a peristaltic wave of great intensity, an abdominal mass about 4 
inches (10 em.) in diameter could be felt to appear and disappear in the subumbilical region. 
The blood counts were within normal limits. Serial small intestinal radiographs showed on 
the four-hour film a dilated blind ileal pouch measuring about 4 by 2 inches (10 by 5 em.) 
but the symptoms were thought preoperatively to be due to recurrent lymphosarcoma. At 
surgery on Nov. 18, 1948, the anastomosis was exposed. The blind distal end of the proximal 
loop was considerably dilated, so that its distention compressed the ileum distal to the 
anastomosis, probably explaining the mechanism of obstruction (Fig. 5, 4). The distended 
pouch corresponded with the palpable mass and with the roentgenographic findings. There 
was no evidence of recurrent lymphosarcoma. The anastomotic area, including both blind 
ends, was resected and an open end-to-end anastomosis, using the technique just described 
by one of us,!1 was performed. Fig. 5, B is a photograph of the surgical specimen. Since 
surgery, symptoms have been completely relieved. 
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Fig. 4 (Case 4).—Side-to-side antiperistaltic ileotransverse colostomy after right hemi- 
colectomy for carcinoma of hepatic flexure. Findings at surgery 8 months later. ‘The blind 
terminal ileum was dilated to a pouch 5 inches (12.5 em.) in diameter. J—Terminal ileum. 
P-Intestinal pouch. 7.C.—Transverse colon, 





Case 6.—R. K., a white man, aged 49 years, was admitted to the Jewish Hospital on 
Nov. 27, 1948. In 1939 two small intestinal perforations, caused by the accidental penetration 
of a piece of wood, were closed. In January, 1941, a spontaneous perforation at the site 
of an acute obstruction, due to adhesions, was closed and a localized abscess drained. A 
Meckel’s diverticulum also present was not removed. In September, 1941, the patient was 
readmitted for signs and symptoms of acute intestinal obstruction. Two feet (60 em.) of 
gangrenous ileum, strangulated by a dense fibrous adhesion, were resected. Bowel continuity 
was re-established by side-to-side anastomosis after the ends of the intestines were closed. 
Since then there have been complaints of vague epigastric pain, anorexia, distention, and 
borborygmus. X-ray examination made on Aug. 11, 1947, showed a well-defined blind pouch 
measuring 3 by 2 inches (7.5 by 5 em.) on the three-hour film of a small intestinal series 
(Fig. 6, 4). The day before this admission he was seized with cramping, intermittent pains, 
nausea and vomiting. The abdomen was not distended, but there was some right lower 
quadrant tenderness and muscle guard. Abdominal x-ray examination showed gas and fluid 
level in the small intestine, indicating small bowel obstruction. The obstruction, first thought 
to be incomplete, progressed in spite of the insertion of a Miller-Abbott tube and other 
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measures. On Nov. 29, 1948, forty-eight hours after admission, exploratory surgery was 
performed. An adhesive band creating a volvulus of 12 inches (30 em.) of ileum was found. 
After reduction of the volvulus and lysis of the band, the strangulated loop was considered 
viable and was not resected. The anastomosis of the previous operation was found 6 inches 
(15 em.) distal to the obstruction. Here the blind end of the afferent loop corresponding in 
size and shape to that seen on x-ray view was found (Fig. 6, B). In view of the acute 
obstruction, the pouch was not resected. It is likely that the blind loop in this case produced 


none of the symptoms. 
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Fig. 5 (Case 5).—A, Sagittal section of anastomosis and pouch, illustrating how the 
distended pouch may have produced partial intestinal obstruction by compressing the efferent 


loop. 
B, Photograph of specimen removed at surgery. The specimen has been turned over, 
showing its posterior aspect, which accounts for the apparent location of the pouch on top. 
A-—Afferent intestinal loop. a to a@a'—-Line of anastomosis. #-Efferent intestinal loop. P-In- 
testinal pouch. 


CaAsE 7.—S. H., a white man, aged 61 years, was admitted to the Jewish Hospital on 
Oct. 17, 1946. Eighteen years earlier, in Germany, a carcinoma of the cecum had been re- 
moved by exteriorization and resection. Subsequently, isoperistaltic ileotransverse colostomy 
with division of the ileum sidetracked the fecal stream so that a functionless double-barreled 
cecostomy remained (Fig. 7, 4). He was well until four months prior to this admission, 
when he noticed cramping, intermittent abdominal pains without other gastrointestinal dis- 
turbances. The abdominal examination showed no significant findings except for the function- 
less cecostomy and the scars of previous operation. The red blood count was 3,790,000 and 
the hemoglobin 11.2 Gm. (73 per cent). A barium enema showed an irregular intrinsic 
constriction in the transverse colon proximal to the splenic flexure. On the post-evacuation 
film there was also a rounded collection of barium in the mid-abdomen, which in retrospect 
suggested a blind pouch (Fig. 7, B). Surgery was performed on Oct. 24, 1946, and an 
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6 (Case 6).—A, Three-hour film of a small intestinal 


Fig. 
blind pouch (arrows) in the right upper abdomen. 
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B, Findings at surgery. Closed loop volvulus of 12 inches (30 cm.) of ileum responsible 


for intestinal obstruction. lLleal pouch at blind end of afferent segment at 
pouch apparen ly produced no symptoms. A-—Afferent intestinal loop. 


volvulus. H-—Efferent intestinal loop. P-Intestinal pouch. V 
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adenocarcinoma of the transverse colon several inches distal to the ileocolostomy was found. 
This was resected and a primary end-to-end closure performed. It was also noticed that the 
blind end of ileum distal to the stoma was dilated to form a pouch 6 by 4 inches (15 by 10 
em.). Since this was thought not to produce symptoms and since extensive surgery had 
already been done, the pouch was not resected. 
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Fig. 7 (Case 7).—A, Status of intestine after two operations for removal of carcinoma of 
cecum. The double-barreled cecostomy followed exteriorization and resection of the tumor. 
To re-establish internal fecal flow the ileum was divided near the cecum, the distal end was 
closed in and the proximal end was anastomosed side to side with the transverse colon. 

B, Eighteen years later: Postevacuation barium enema showing rounded collection of 
barium in mid-abdomen, suggesting blind small intestinal pouch (arrows). The constriction 
in the splenic end of the transverse colon is not visible in this film. A.C.—Ascending colon. 
A.W.—-Abdominal wall. App.—Appendix. C-Cecum. J/-Ileum,.  J7.C.-Transverse colon. 


CASE 8. 





KE. P., a white woman, aged 66 years, was admitted to the Jewish Hospital on 
Jan, 25, 1949. In December, 1946, a large polypoid adenocarcinoma of the hepatic flexure 
of the colon was found, and a right hemicoleectomy with side-to-side isoperistaltic ileotrans- 
verse colostomy was performed. Three weeks before this admission some occult blood was 
noticed in the stool. There were no abnormal intestinal symptoms. There was a moderate 
arterial hypertension (210/90) and evidence of hypertensive cardiovascular disease. The 
blood counts and urinary findings were normal. Barium enema showed two filling defects, 
one of the splenic flexure and the other of the descending colon. There was also a dilated 
pouch of terminal ileum identified as a rounded, well-circumscribed barium collection on the 
postevacuation film (Fig. 8, 4). On Feb. 3, 1949, surgery was performed. Two polypoid 
carcinomas at the sites indicated on the roentgenogram, apparently not associated with the 
original hepatic flexure lesion, were found. The terminal ileum, the anastomotic stoma, 
the remaining transverse colon, and the descending colon (including the two carcinomas) were 
resected and an end-to-side union was established between the ileum and the sigmoid colon. 
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The patient stood surgery well, but a postoperative lower nephron syndrome developed, with 
a failure to excrete urine and a gradual rise in the nonprotein nitrogen and creatinine. In 
spite of using the ‘‘artificial kidney’’ on her, she expired on Feb. 8, 1949. The specimen re- 







moved at operation showed a saccular dilatation of the blind ileal pouch 5 inches (12.5 em.) 
long and 3 inches (7.5 em.) wide (Fig. 8, B). So far as is known the pouch produced no 







symptoms. 














: oe Ss allt 
Fig. 8A (Case 8).—Postevacuation barium enema showing rounded collection of barium 


in upper mid-abdomen, the dilated pouch of terminal ileum. The carcinomas of the trans- 
verse and descending colon are not seen on this film. 


DISCUSSION 

The cases in our series and those previously reported suggest that when 
side-to-side intestinal anastomosis is performed after division of the bowel, 
there is a tendeney for the blind end of the afferent segment to dilate. The 
development of a pouch is perhaps partly dependent upon the length of the 
segment left distal to the anastomosis, as demonstrated by Pearse. But, since 
much shorter blind loops must have been left in the clinical cases than in 
Pearse’s dogs, there must be other causative factors, such as the tonicity of 
the intestinal wall, the positioning of the replaced loops, and the stasis created 
by division of the circular muscle fibers. The frequency of this complication 







of lateral anastomosis cannot be ascertained from case reports at hand. Practi- 
cally the only cases which come to attention are those producing serious symp- 
toms. Were it possible to do surgical explorations in all patients with old lateral 
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anastomoses one might gain a better perspective of the frequeney of blind 
pouches. Black and MeKachern have frequently noticed redundaney of the 
afferent loop of a side-to-side ileotransverse colostomy with division of the 
ileum when the second stage of a right hemicolectomy was being performed. 
Some cases might easily go unrecognized even during re-operation, because 
anesthesia may relax the dilated loop or adhesions obscure it. <A clear-cut 
roentgenographie technique for the recognition of this condition, particularly 
in the small intestine, would seem desirable, and we have already made progress 





Fig 8B.—Photograph of part of surgical specimen, showing pouch of dilated ileum beyond 
The transverse and descending colon containing the carcinomas was removed 
this photograph, so that only anastomosed segment 
anastomosis. 7.C.—Transverse colon. 


the anastomosis. 
from this specimen previous to takinz2 
of transverse colon is shown. a to a'—Line of 


in this direction. A complete review and discussion of the roentgen recognition 
of these blind intestinal pouches is the subject of a separate communication.'” 
A further step will be to study roentgenologically all the available cases of 
lateral anastomosis. It is reasonable to assume from the observations of Black 
and MeEachern and others, as well as from our own eases, that blind loops after 
lateral anastomosis are by no means rare. There is also reason to believe that 
perhaps the majority of these lesions occur asymptomatically and hence are of 


little or no therapeutie concern. 
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In Cases 1 to 5 of our series the symptoms were almost certainly due to 
the presence of blind pouches. In each instance, performance of side-to-side 
anastomosis after division of the bowel was the precursor of the serious compli- 
eations which developed. The dangers latent in blind pouches are those of 
perforation with peritonitis, intestinal obstruction, nutritional disturbances, and 
anemia. 

Perforations of blind intestinal pouches have been reported experi- 
mentally® * and elinieally.»»* ° The occurrence of perforation is understandable 
in view of the stretching of the wall of the pouch as distention increases. The 
large distended pouch can be perforated by trauma, as in Turner’s case, or by 
necrosis of the wall, as in Black and Melachern’s case. Perforation by a fish- 
bone in our Case 1 is of singular occurrence in the literature. This case demon- 
strates that the direction of intestinal flow in latcral anastomosis is into the 
blind end of the afferent loop, for not only did the fishbone enter the pouch, 
but so also did the tip of the Miller-Abbo‘t tube. Patients with perforation, 
of course, produce symptoms of localized or generalized peritonitis, depending 
upon the amount of leakage and the degree of walling-off; and emergency 
surgery is required. 

Cases 1, 4, and 5 are examples of the types of partial obstruction that a 
distended pouch ean produce. The symptoms included severe cramping pain, 
vomiting, and distention. During two attacks in Case 5 the distended pouch 
eould actually be felt through the abdominal wall. The mechanism of ob- 
struction is not entirely clear, although the findings at operation suggest that 
the distended pouch itself exerts pressure on the efferent loop. Cases of com- 
plete obstruction due to distended pouch are not described in the literature 
available to us. 

The occurrence of diarrhea in experimentally produced pouches in dogs was 
observed by Holm? and Pearse.* Its severity was usually proportional to the 
length of the blind loop. Diarrhea was a prominent symptom in Case 2, where 
for long periods of time it was intractable. Diarrhea also occurred to a lesser 
extent in Cases 1 and 4 following attacks of pain, but sometimes also as a part 
of the background of vague symptoms. Its occurrence in these and other cases 
signifies chronicity and parallels the prevalence of this symptom in many chronic 
diseases of the intestine. In these chronic intestinal disorders diarrhea and 
macrocytic anemia seem often to coexist. 

The most conspicuous symptom in Case 2 was anemia. This started shortly 
after the sidetracking operation in 1940 and persists to date. The remaining 
cases of our series and the pouch eases of other investigators certainly have not 
produced another example of anemia of this degree, although mild anemias are 
known to accompany some of the cases. One of the cases reported by Eckel 
and Holman* had red cell count of 2,170,000 and hemoglobin of 40 per cent. 
That blind loops of intestine can produce experimentally in rats severe degrees 
of maecrocytie anemia has been well demonstrated by Watson, Cameron, and 
Witts.1° Barker and Hummel" collected fifty-one cases of macrocytic anemia 


in association with intestinal strictures or anastomoses. Several of these cases 
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had sidetracking anastomoses in continuity, with resultant dilatation of, and 
stasis within, the sidetracked bowel. It would be informative to study clinically 
other cases of blind intestinal pouches to discover borderline evidence of macro- 
eytic anemia. 

The preceding cases had symptoms and signs which led with greater or 
lesser difficulty to the diagnosis of intestinal blind pouches. It is well known 
that some patients, following lateral anastomoses, develop vague symptoms of 
abdominal distress. These may include nausea, distention, cramping pains, 
occasional episodes of diarrhea, weakness, inability to gain weight, ete. The 
symptoms can be so nebulous that they fail to impress the physician, or he ex- 
plains them away with statements like ‘‘rundown after serious surgery’’ or 
‘‘hadn’t had a chance to recover from operation,’’ or ‘‘adhesions have de- 
veloped.’’ Realization that these symptoms ean he produced by blind intestinal 
pouches may be consummated by recognition and correction. At least the 
indication is for careful radiologic study of the gastrointestinal tract in an 
endeavor to find a blind pouch, and perhaps for blood studies to find evidence 
of macroeytie anemia. 

The therapeutic considerations first concern the prevention of blind intesti- 
nal loops. Other observers*:® felt that, since small pouches following lateral 
anastomoses were so infrequent, side-to-side union was not to be condemned. 
There is probably some justification for this conclusion, because through the 
years innumerable lateral anastomoses have been done and fairly few compli- 
eations reported. Nevertheless, when eight such cases can be found in the files 
of a 300 bed general hospital in less than ten years, and when one considers 
that many such eases probably go unrecognized because of absence or vagueness 
of symptoms and difficulty of diagnosis, it is probably advisable to reconsider 
the subject of lateral versus end-to-end anastomosis. In another paper’ one 
of us has re-evaluated this controversy in the light of newer surgical techniques, 
and has concluded that end-to-end anastomosis is preferable and should be 
performed whenever feasible. The paper describes in detail a careful technique 
of end-to-end anastomosis which accomplishes solid union without appreciably 
narrowing the lumen. It should be performed not only in small intestinal 
work, but also in anastomoses between small and large bowel (as for example 
following right hemicolectomy) and in colocolostomies. End-to-end union, of 
course, is insurance against the development of a blind pouch. 

The recognition of blind intestinal pouches from clinical and roentgenologic 
evidence perhaps will become a more common achievement. If they are recog- 
nized, the decision of performing surgery should depend on the symptoms which 
‘an be attributed to the lesion rather than on the prophylactic considerations. 
Since blind pouches probably exist without producing symptoms, operation on 
such eases could conceivably become surgical exercises. It should be remembered 
that these patients have always had one or two previous operations and that 
reorientation within an abdomen full of adhesions is not always simple. If a 
blind pouch is discovered during the course of abdominal operation for another 
cause, the decision of what to do with the pouch depends on (1) the surgery 
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already done or contemplated, (2) the general condition of the patient, (3) the 
local considerations around the pouch, such as size, shape, and attachments. 
In Cases 6 and 7, the decision not to resect seems wise in the light of these 
criteria. 

If symptoms which interfere with the patient’s well-being arise from or 
seem to be traceable to a blind pouch, surgical exploration should be performed. 
This may take the form of emergency surgery, as for perforation; urgent 
surgery, as for partial obstruction; or elective surgery, as for anemia and 
various intestinal symptoms. The surgery should be either removal of the 
blind pouch or resection of the entire anastomotic area and end-to-end union. 
The choice between the two would probably depend on the local technical 
considerations. If an equal choice is available, we prefer the latter, because 
it leaves no chance of the pouch recurring. With either operation, results have 
been almost invariably successful. 


CONCLUSIONS 


1. Following lateral intestinal anastomosis with division of the bowel, there 
is a tendency for the blind end of the afferent intestinal loop to become re- 
dundant, and oceasionally to form a blind pouch. 

2. Eight eases of blind intestinal pouches are described. In three of the 
cases the pouches seemed to produce no symptoms. In the other five cases the 
pouches produced symptomatology falling into the general categories of perfo- 
ration with peritonitis, intestinal obstruction, nutritional disturbances, and 
anemia. 

3. Cases of lateral anastomoses having such symptoms as colicky abdominal 
pain, distention, borborygmus, nausea and vomiting, diarrhea, nutritional dis- 
turbances, and anemia may have blind pouches as the etiology of their symp- 
toms. Careful roentgen study of the anastomotie area should be done in these 
cases. 

4. The formation of blind pouches can be avoided if end-to-end is sub- 
stituted for lateral intestinal anastomosis. 

5. The recognition of blind pouches is not necessarily indication for surgery. 
This should depend upon the nature of the symptoms and the _ technical 
considerations. 
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RECTUS MUSCLE SLING FOR NEUROGENIC INCONTINENCE 
EARL EK. Ewert, M.D., ANp LLoyp ID. Fuint, M.D., Boston, Mass. 


(From the Department of Urology, The Lahey Clinic) 


HE surgical approach toward the correction of urinary incontinence, though 

beset by pitfalls in both theory and execution, is the last vestige of hope for 
those unfortunate individuals afflicted by this social as well as physiologic 
handicap. This is borne out by the voluntary return of these patients for 
secondary, tertiary, and even more multiple surgical procedures. The multi- 
plicity of surgical operations, themselves, bears testimony that the problem 
of controlling a fluid by an artificial sphineter has not been completely solved. 

This effort concerns itself with congenital incontinence of neurogenic 
origin, and, more specifically, that associated with failure of lower vertebral 
development. We wish to present a relatively simple, though perhaps not 
altogether new, method of providing a reinforced urethral sphincter by use 
of the rectus muscle which has been successful in the case of two female 
children with ineontinence since birth. The first of these has been reported 
previously.* 

Urinary disturbance with spina bifida is not uncommon. Symptoms ensue 
only when there is a defect in the nerves or spinal cord accompanying this 
anomaly. This was encountered in 2.7 per cent of 183 cases of defective verte- 
bral laminae found in 500 routine roentgenograms at the Brady Urological 
Institute in Baltimore.?. The type of urinary disturbance is variable, depend- 
ing on the location and extent of the nervous lesion. If the posterior roots are 
mainly affected, there is usually a ecapacious bladder with fine trabeculation 
and, ¢linieally, urinary retention is the prominent symptom requiring manual 
expression of urine or even catheterization, despite the continuous dribble. 
When the anterior roots are involved, frequent voidings of small amounts oc- 
cur in gushes, but the bladder is not completely emptied because of the 
abortive, unsustained, myogenic contractions of the bladder musculature. Any 
combination of these symptom complexes may be present. In addition, there 
may be cutaneous anesthesia over a saddle-shaped perineal area, as well as 
atrophy of the musculature of the perineum and legs. It is believed by some? 
that the perineal atrophy is responsible in some measure for the incontinence, 
although some degree of sphincter incompetence usually coexists. Our 
surgical attack, therefore, is necessarily directed toward the provision of a 
more effeetive urinary sphincter. 

In contrast to cases of stress incontinence occurring in women as the re- 
sult of childbirth injury, surgieal correction of congenital incontinence may 
omit repair of the anterior vaginal wall entailing plication and repositioning 
of the urethra. On the other hand, we are faced with the more perplexing 
problem of providing an artificial sphineter where no actual sphincteric 
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muscles exist with which to work, as an appraisal of the perineal musculature 
will reveal. This explains why no less than eight different muscular structures 
have been used by various authors dealing with the subject since 1907. The 
‘cases recorded in the literature have, for the most part, been independent at- 
tempts to adapt a different procedure to the case at hand, and have also de- 
pended upon the individual surgeon’s opinion regarding the fundamental 
physiology involved. 

The rationale of any procedure is based on the choice of one or more of 
the following principles: (1) the manufacture of a ‘‘sphineter’’ by the use of 
straight-bellied muscles which will actually have contracting powers; (2) the 
production of a sling arrangement which will raise and give more resistance 
to the bladder neck, and (3) a combination in which the sling is fastened to an 
active muscle so that the assumption of postures will produce contraction or 
relaxation of the ‘‘sphincter.’’ It is possible that if microseopic study were 
made of the transplanted tissues some years after the surgical procedure, the 
ultimate result in all instances might prove the same, namely, support and 
narrowing of the bladder neck by a fibrous ring. 

Although the majority of the literature deals with muscle or fascia trans- 
plants in the relief of stress incontinence, usually associated with anterior 
vaginal wall repair, a review is worth while for orientation and because some 
of the procedures have been applied to congenital incontinence. 

One of the first muscles deseribed was the gracilis. Giordano,* in 1907, 
transplanted its distal end so that it could be wrapped around the urethra and 
sutured. This was performed successfully in a 74-year-old girl with spina 
bifida. Deming* recounted successful use of this method in 1926 in a young 
woman who originally had had epispadias and three previous operations aimed 
at cosmetic improvement and narrowing of the dilated urethra. The advan- 
tages pointed out for employing the gracilis are that its absence does not inter- 
fere with locomotion and that it can be severed between its double nerve 
supply. A disadvantage, however, is that the skin over the thighs in most of 
these cases is excoriated from incontinent urine. The gracilis was also used by 
Smith and Engel’ successfully in children with spina bifida and incontinence 
associated with atrophic perineal musculature. The use of the gracilis is 
actually an attempt to carry out the first of the three principles already men- 
tioned. 

Transplantation of the inconstant pyramidalis muscles was first described 
by Goebell® in 1910. The muscles were freed except at their attachment to the 
pubie crest, the free ends being passed backward above the pubis and sutured 
to each other beneath the bladder neck. This was modified by Frangenheim‘ 
in 1914 by leaving the overlying fascia attached to the pyramidalis strips. 
He also recommended using the rectus muscle when the pyramidalis was 
absent. 

In 1922 the right rectus muscle was used as a ‘‘sphineter’’ by Thompson‘ 
in a 5-year-old girl with epispadias and incontinence; complete continence 
was achieved three months after operation. The musele was divided just 
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below the level of the umbilicus, split and turned downward, the split ends 
being placed in a deep wound prepared around the whole vulval orifice. The 
ends were united to each other so as to form a ‘‘sphineter.’’ Thompson noted 
that neither the blood nor the nerve supply was interfered with because the 
deep epigastric artery on the undersurface nourishes the muscle with many 
tranverse branches. The two-thirds of the rectus lying below the umbilicus 
is supplied by the twelfth thoracic, the nerve entering the muscle close to its 
origin and passing upward, lying in the same plane of rotation as the trans- 
planted rectus. Thompson? had used this operation previously in a 16-year-old 
boy with epispadias; seven months later the boy died as the result of hemor- 
rhage following pyelolithotomy and necropsy was performed. The trans- 
planted rectus muscle showed no signs of atrophy and the vascular and nerve 
supplies apparently were intact. 

In 1934, TeLinde’® reported the case of a patient similar to our second case 
who had a spina bifida and sudden, involuntary emptyings of the bladder 
associated with a desire to void every two to four hours. She had had a 
previous gluteus operation for rectal incontinence and a previous unsuccessful 
vaginal urethral plication. He brought down the pyramidalis museles with 
their attached fascia anterior to the pubis to avoid retropubic dissection in 
a manner similar to that employed by Thompson. In addition, he performed 
an anterior repair. 

Price" in 1933 reported a case almost identical to our first case. His 
patient was a 16-year-old Chinese girl with congenital absence of the coccyx 
and saerum, who had had urinary and fecal incontinence since birth. No 
sphineteri¢ action could be detected on cystoscopy. The anal incontinence was 
first corrected by Vreden’s'? method, using fascia lata from the right thigh. 
The urinary incontinence was then attacked by leading a fascial loop (fascia lata 
from the left thigh) around the urethra and attaching the ends to the bellies of 
the recti muscles a short distance above the symphysis pubis. His idea was to 
obtain voluntary constriction and relaxation by the fixation of a fasieal ‘‘sling’”’ 
to a mobile muscle (Principle 3, listed previously). The recti muscles, instead 
of their fascia, were chosen because the latter’s inelasticity might have sub- 
jected the urethra to sudden violent pulls. After some urinary leakage for five 
and one-half months, the patient finally remained continent over one year later 
after more intensive coaching. 

Further development in the use of rectus fascia was reported by Aldridge™ 
in 1942. In eonjunection with an anterior repair, he brought down transverse 
strips of anterior rectus sheath (aponeurosis of external oblique) from both 
sides (leaving the medial ends attached) and sutured the transplanted ends 
together below the urethra at the bladder neck. This produced a hammock effect 
which could be pulled taut by contraction of the recti and was an example ot 
Principle 2, described before. Studdiford,'* in 1946, reported the successful use 
of this method in several eases and deseribed a modified technique in which a 
vertical strip of the left anterior rectus sheath is transplanted beneath the 
bladder neck and its end secured to the lower right rectus. It was found that 
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resumption of voluntary voiding when the catheter was removed on the ninth 
day was delayed longer after this modification than after the Aldridge technique. 
Although these methods are more applicable to cases of stress incontinence in 
which the failure lies in the voluntary sphincter, Studdiford’s group ineluded 
two eases of congenital incontinence. 

To make the record complete, the other muscles reported as being trans- 
planted in an attempt to achieve continence were the levator ani,’ *® bulbo- 
eavernosus,'? and adductor and biceps muscles.'* 





Fig. 1.—Exposure of bladder neck in children easily developed. 


In the eases to be reported, a sling was manufactured by transplanting 
a strip of the right rectus muscle beneath the urethra just below the bladder 
neck and securing it back onto itself, forming a loop (Figs. 1, 2, and 3). This is 
obviously an attempt to achieve some amount of muscular sphineteric action 
in addition to the reinforcement and support given the bladder neck. It also 
allows the urethra to lie relatively free in its ‘‘sling’’ so that any vestigial 
action of existing voluntary urethral sphineter will be unimpeded. 


REPORT OF CASES 
CasE 1.—A 9-year-old girl was first seen in November, 1945, because of incontinence 
of urine and feces since birth. Her mother had noted that ‘‘the lower portion of the child’s 


hack had not developed. ’’ 
Pertinent physical findings included a slightly distended abdomen with the descending 


and sigmoid colon enlarged to palpation, Fecal material and urine surrounded the vulva and 
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rectum. The labia were enlarged and irritated. Rectal examination revealed surprisingly 
good tone, with the sphincter exhibiting slight resistance. There was marked impaction of 
feces. No vertebrae were palpable below the first sacral segment. A diagnosis was made 


of neurogenic bladder with incontinence. 
Urinalysis showed 1 plus albumin, no sugar, and 3 to 5 white blood cells per high-power 
field in the sediment. Hematology was essentially normal and blood Hinton test was negative. 


Fig, 2.—Simple muscle strip, 2 cm. wide, separated from rectus muscle, 
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Blood nonprotein nitrogen was 37 mg. per 100 ¢.c. Intravenous pyelograms revealed a normal 
upper urinary tract and bladder but disclosed the absence of the coceyx and all the sacrum 


except the first two segments (Fig. 4). 

Cystoscopy demonstrated the following: relaxed urethral sphincter, a mild inflammatory 
area around the bladder neck, elongated right ureteral orifice with normal efflux of urine, and 
a urethra somewhat shorter than normal. The skin around the meatus was mildly fibrotic. 

Operation was performed on June 28, 1946, under cyclopropane and ether anesthesia. 
Through a midline incision from the umbilicus to the pubis, the right rectus muscle was 
dissected free from its anterior sheath. The bladder was separated from the symphysis and, 
by blunt dissection, the urethra isolated. The urethra and bladder neck were then under- 
mined, the bladder being put on tension with a Babcock clamp, and a right angle forceps 
was passed beneath the bladder neck. A strip of right rectus muscle about 2 em. wide was 


Fig. 3.—Loop of rectus muscle fastened about urethra. 


isolated by severing the muscle partly across near the umbilicus and splitting it downward, 
maintaining the same width and leaving its origin attached to the pubic arch. The superior 
end of this strip was placed in the right angle forceps and drawn under and around the 
urethra. The end was then sutured back on the origin of the muscle with interrupted fine 
chromic suture, thus forming a loop around the urethra just distal to the bladder neck. A 
small caliber Foley bag catheter was used as an inlying catheter. A Penrose drain was 
inserted and the anterior rectus sheath closed with interrupted chromic sutures as far down 
as the escaping muscular loop permitted. 

Postoperatively, the patient was placed on a sulfathiazole preparation orally as soon as 
tolerated. Catheter drainage was maintained for ten days after operation and convalescence 
was uneventful. She was discharged from the hospital on the fifteenth postoperative day. 
She was given instructions regarding squatting to micturate and practice in tightening the 


recti muscles, 
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; May, 1950 
When seen one month later, the patient was markedly improved. The only incontinence 

she now suffered was on excitation. A mild phenobarbital and belladonna mixture was pre- 
scribed and the patient placed on Coca-Thiazole. One month later, she could easily hold urine 


one and one-half hours during the day. The urine was completely negative at that time. 





Fig. 4. Fig. 5. 


Fig. 4 (Case 1).—Urogram demonstrating absence of coccyx and lower sacrum. 
Fig. 5 (Case 2).—Urogram demonstrating pathologic kidney (hydronephrosis) and mal- 
formation of sacrum and coccyx. 


CASE 2.—A 9-year-old girl was first seen in July, 1943, because of urinary and fecal in- 
continence which had been present all her life. In addition, she had episodic pain in the left 
flank. A ‘‘spine operation’’ had been performed when she was 6 months of age, evidently for 
spina bifida. A constipating diet had helped control the rectal incontinence, and the patient 
moved her bowels by manual stretching of the anus and straining. The pain in the left flank 
had occurred about every three months and was accompanied by chills and fever. 

Physical findings included a palpable sigmoid colon, no tenderness in the costovertebral 
angle, a healed transverse scar at the base of the spine, and the presence of some rectal 
sphincter tone. There was anesthesia over the left posterior sacral and gluteal regions and 
the left Achilles tendon reflex was absent. 

Hematology was essentially normal, blood Hinton test was negative, and the nonprotein 
nitrogen 32 mg. per 100 ce. The urine was loaded with pus and culture revealed Escherichia 
coli. 

Intravenous pyelograms revealed a malformation of the right half of the sacrum with 
spina bifida (Fig. 5), and left hydronephrosis with delayed filling. 

Cystoscopy showed marked rugation of the bladder mucosa, an inflamed trigone, and a 
gaping left ureteral orifice. The patient complained on instillation of 6 ounces of water, 
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Left nephrectomy was performed on Sept. 18, 1943. The pathologist’s report was 
pyelonephritis, hydronephrosis, metaplasia of pelvic epithelium, hydroureter, and chronic 
ureteritis. 

Cystoscopy six months later showed progressive changes in the bladder with cellule forma- 
tion and cystic degeneration of the mucosa. She continued to have 4 to 5 ounces of residual 
urine in the bladder and by June, 1945, the right kidney began to show early clubbing of the 
minor calices and a grade 1 dilatation of the right pelvic ureter. The urine continued to be 
infected with Esch. coli and Aerobacter aerogenes. A cystotomy was refused. 

Cystoscopy and cystogram in November, 1946, revealed a trabeculated neurogenic bladder 
with paralysis of the external sphincter. There was an efflux of dye up the dilated left 
ureteral stump. 

Although the rectal sphincter tone was gradually increasing, a right ureterosigmoid 
anastomosis was still not considered feasible. It was thought, in view of the success of the 
rectus sling operation in the previous case, that this offered some degree of promise in the 
present situation. The patient was, therefore, readmitted to the hospital on July 1, 1947, for 
this procedure in addition to administration of streptomycin for the urinary infection. At 
that time, she was 13 years old and voided only negligible amounts voluntarily, most of the 
urine being lost in gushes associated with a sudden urgency that permitted no preparation. 
The bed remained wet at night. The nonprotein nitrogen at this time was 39 mg. per 100 ¢.c. 
She was given streptomycin, 1 Gm. a day in eight divided doses, and penicillin. 

Cystoscopy on July 7 showed a bladder capacity of 14 ounces with moderate trabecula- 
tion. The internal sphincter was somewhat relaxed but the posterior urethra definitely was 
patulous. 

On July 9, 1947, a rectus muscle transplant was performed, using the same technique 
as described for the first case with the addition of Gelfoam as a hemostatic aid. A No. 16 
French Foley catheter was left in the urethra. 

For nine days the patient had intermittent fever with temperature up to 103° F. at 
times despite administration of streptomycin and sulfadiazine. The fever finally subsided 
when this medication was stopped and replaced by Mandelamine. On the seventh postoperative 
day it was noted that the bladder irrigations through the urethral catheter produced some 
drainage on the suprapubic dressing, and this drainage continued through the seventeenth post- 
operative day. 

This patient’s improvement was gradual. At first, attempts at voluntary voiding every 
three hours were unsuccessful. Diurnally, she would have faint sensations of bladder filling 
but again would lose most of the urine before reaching the bathroom. Nocturnal incontinence 
continued because the bladder sensations were not strong enough to awaken her. However, by 
the time of discharge on the twentieth postoperative day, she was passing more and more 
urine on voluntary micturition and had only 40 to 70 ¢.c, of residual urine. 

Improvement continued and in four months she had obtained control, was able to hold 
9% ounces of urine, and was voiding every fifty minutes. 

By March, 1948 (eight months after operation), the patient was voiding hourly and had 
a desire to void when a certain capacity was reached. She was able to interrupt urination 
by voluntary effort and during these attempts the examiner could feel the ‘‘sphineter’’ loop 
tighten digitally. The patient stated that she could keep dry if she voided regularly, and no 
longer did she have to bring the many extra changes of underclothes to school with her. The 
urine was found to be clearer than it ever had been, containing only an occasional white 
blood cell. She continued to take Mandelamine and a mild sedative, antispasmodic mixture. 


To illustrate the insurmountable difficulties that may be encountered in 
attempting this procedure on a patient for whom an operation had previously 
been performed, the following case is presented. 


CASE 3. 





A 17-year-old male patient was first seen in December, 1947, with a history 


since birth of urinary and fecal incontinence, the latter gradually having improved. At the 
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age of 2 years he had had an operation on the low back and at the age of 5 years, two plastic 
operations on the bladder. 

Among the external anomalies exhibited by 
shortening and atrophy of the leg), marked scoliosis, unusual separation between the third 
and fourth metacarpals of the right hand, inability to move toes, hyperactive knee reflex, and 
There was a long scar on the medial right thigh following the 


this patient were a left clubfoot (with 


positive right Babinski sign. 
course of the gracilis muscle, and suprapubic and external urethrotomy scars with a scarred, 
pipelike perineum. There was a history of a probable prevesical abscess during a former 
operative procedure. The scrotal and penile skin was markedly excoriated from urine, rectal 


sphincter tone was poor, and the prostate was undeveloped. 





6. Fig. 7. 


Fig. 
kidney, right ureteropelvic ob- 


Fig. 6 (Case 3).—Urogram demonstrating absent left. 
lower sacrum. 


struction, asymmetry of bony pelvis, and absence of coccyx and 
Fig. 7 (Case 3).—Cystogram showing elongation of bladder and operative distortion of 

bladder neck. 
‘ig. 6) which demon- 
| 


Further anomalies were revealed by the intravenous pyelograms (1 
strated an asymmetry of the pelvic outlet because of the absence of the greater part of al 
the vertebrae below the first sacral, especially on the left side. The left kidney was absent 
and the right kidney rotated, with a questionable obstruction at the ureteropelvic junction. 
The right ureter was dilated and there was residual urine in the bladder. 

Without offering the patient any hope, it was decided to hospitalize him to see what 


might be accomplished. Hematology was normal and the nonprotein nitrogen was 31 mg. per 


100 e.e, 

On March 17, 1948, cystoscopy was attempted; dense penile and membranous urethral 
strictures were encountered. After these were dilated up to a No. 20 French, a No. 16 French 
panendoscope was passed under vision revealing that the bladder mucosa was essentially 
normal, with the left half of the trigone and left ureteral orifice being absent. The verumon- 


tanum was prominent and the prostatic ducts dilated. The posterior urethra was easily dis 
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tended with water. A cystogram (Fig. 7) demonstrated cephalocaudad elongation of the 
bladder with a deformity corresponding to the bony pelvis. 

On March 20, a retropubic exploration was carried out through a midline incision with 
the purpose of doing the previously described rectus muscle transplant if conditions were 
found suitable. This was not possible, dense scar tissue being encountered throughout the 
entire retropubic area and especially between the bladder neck and prostate. The operation 
was, therefore, terminated, and we were unable to offer this patient any further relief, except 
to advise routine dilatations of the urethral stricture. 


COMMENT 


Although the results from such sling operations are rarely ‘‘perfect,’’ any 
approach toward normal habits of micturition is weleomed by the patient, 
especially since the operation is in no way a functional or cosmetic handicap 
even in the event of failure. 

It should be pointed out that when dealing with incontinence of neuro- 
genie origin, the surgical attack is directed at only one-half of the problem, 
namely, the incompetent sphincter. Nothing is actually done to replace the 
absent bladder sensations (in posterior root lesions) except for allowing the 
bladder to fill to a capacity that might initiate some sensation, nor is anything 
done to stimulate the normal motor pathways in anterior root lesions, or block 
the outlaw impulses of the myogenic bladder. That is why the problem is 
somewhat different from that involving the correction of a purely mechanical 
stress incontinence and may, therefore, color the evaluation of results. The 
treatment of the neurogenic element may require the use of drugs of the 
belladonna type or, conversely, the cholinergic group depending upon the type 
of lesion, but these are often disappointing. 

The rationale of the operative procedure described embodies a combina- 
tion of the three principles given earlier in the paper. The surgeon wishes 
to form a sphineter, although it is difficult to expect a ‘‘straight pulling’’ 
musele like the rectus to achieve this action despite its loop arrangement. 
It is hoped, however, that by having the patient learn to develop control of 
the rectus muscles, some degree of tightening as well as relaxation of the 
‘*sphineter’’ ean be achieved to allow normal micturition. Even if these aims 
should fail, the mere presence of a reinforcing band around the urethra would 
prevent return of the original incontinenee. 

This procedure is sound economieally as it should not entail a hospital 
stay of more than fifteen days barring unusual complications, which compares 
favorably with previously described procedures. 


SUMMARY 


Neurogenic incontinence associated with a congenital defect of the sacral 
spine is not rare and the victims should be offered a surgical procedure when 
possible as a chance to regain their normal position in society. 

The literature is reviewed recounting the use of eight different muscle or 
fascia transplants in an effort to provide a more competent urethral sphincter. 
Theoretical considerations underlying the approach to this problem are dis- 


cussed. 














Surgery 


EWERT AND FLINT 2 
May, 1950 


A relatively simple operative technique is described in which a portion of 
one rectus muscle is employed as a loop around the urethra at the bladder neck 
with the aim of achieving a sphineteric action. 

The cases of two female children on whom this technique was used with 
suecess are presented. This type of sacral anomaly is more common than here- 
tofore suspected and should be thought of in any case of ineontinence in 
children. 
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A SIMPLE AND EFFECTIVE METHOD FOR HOLDING A RECTAL 
TUBE IN PLACE FOLLOWING SURGERY 
EuGeENE A. Gaston, M.D., FRAMINGHAM, Mass. 


(From the Department of Surgery, Boston University School of Medicine and the Surgical 
Service of the Framingham Union Hospital) 


ECOMPRESSION proximal to an anastomosis is a well-established princi- 

ple of gastrointestinal surgery. When the anastomosis lies in the distal 
sigmoid colon or in any portion of the rectum, satisfactory decompression can 
often be obtained by passing a fenestrated, soft rubber catheter of adequate 
caliber through the anus and into the colon above the anastomosis. When such 
a tube is used, the problem of holding it in place is often vexing. Suturing the 
tube to the perianal skin causes great discomfort and invariably leads to in- 
fection. Adhesive tape alone is unsatisfactory because it does not adhere to 
the tube, and when placed aercss the intergluteal fold becomes so saturated 
with foul secretions that local cleanliness becomes impossible. 

A simple method which has satisfactorily overcome these difficulties has 
been used for several vears. As shown in Fig. 1, a fine Kirschner wire trans- 
fixes the rectal tube slightly distal to the point where it emerges from the anus. 
A fine wire does not obstruct the lumen of the tube and is sufficiently flexible 
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Fig. 1.—Method of holding tube in place: a, rubber tube covering fine Kirschner wire; 
b, wide strip of adhesive tape applied to buttock well away from the anus; c, Kirschner wire; 
d, rectal tube. 
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to adapt itself to changes of position. The point is cut off, leaving 3 or 4 inches 
on either side of the rectal tube. Narrow rubber tubing (10 or 12 French 
rubber catheter) is used to cover the exposed wire, extending about 1 inch be- 
yond the ends to protect the skin. The skin of the buttocks is thoroughly 
cleaned with ether and covered with a generous layer of tincture of benzoin 
compound. When the latter is dry, a strip of adhesive tape 3 or 4 inches wide 
is used to hold the rubber-covered wire to the buttocks, care being taken not 
to apply the adhesive tape too close to the anus. 

When properly applied the adhesive tape does not become unduly soiled 
and holds the rectal tube in place for any desired length of time. Should it 
become soiled, it can readily be changed without removing the tube. The flex- 
ibility of a fine wire, together with the slight lateral mobility of the wire in its 
ensheathing rubber tubes, makes changes of position or early ambulation both 
safe and comfortable. Local cleanliness is easily maintained. 














ANAEROBIC INFECTION OF THE BILIARY TRACT 


A REVIEW AND ANALYSIS OF THIRTEEN CASES FROM THE LITERATURE WITH 
THE ADDITION OF E1iagHut New Cases 


+ 
™N 


Lewis E. ScHorreNFELp, M.D., D.S., New York, N. Y. 


(From the Surgical Service, Jewish Hospital of Brooklyn, and Gall Bladder Clinic, New York 
Post-Graduate Hospital) 


NFECTION of the biliary tract with anaerobic organisms is far less common 

than with other organisms, but when it occurs in a pathogenic form it is fre- 
quently fatal. Because the literature contains little information with regard 
to this particular infection, an attempt will be made to present a comprehensive 
account of this subject with an analysis of 21 case histories, 13 of which were 
reported in the literature. In all but one of the entire group, the Clostridium 
welch, alone or in combination with other organisms, was the offending germ. 
In the remaining case the Clostridium septique was the organism at fault. The 
diagnosis of an anaerobic infection in these cases was made on the basis of 
clinical evidence and bacteriologic cultures, or reports of autopsy specimens 
and cultures. 

The most common conceptions of the pathogenesis of infections of the gall 
bladder and bile tracts are based on 4 assumed possibilities: (1) descending 
infection from the liver by bacteria carried down in the bile, (2) ascending 
infection from the duodenum up the common bile duct, (3) hematogenous in- 
fection, either arterial in the form of bacterial emboli or in general sepsis, or 
through the venous circulation as in thrombophlebitis or portal vein thrombosis, 
and (4) spreading infection, usually via the lymphatics through the wall of the 
gall bladder from inflamed contiguous organs such as the colon, liver, stomach, 
and duodenum. There is little evidence to show that cholecystitis occurs merely 
as a result of invasion of bacteria into the lumen of the gall bladder. The wall 
must be injured first. 

The classical work of Sudler,*° Graham and Peterman,'® and Kodama" 
showed the intimate relationship between the lymphaties of the biliary tract 
and the liver and infection in these organs. Kodama mentioned 2 main sets of 
hepatie lymphaties, (1) those which pass along the portal spaces, and (2) those 
which supply the capsule and are superficial. His conclusions were that the 
lymphatics of the duodenum and gall bladder are intimately and directly con- 
nected, that some of the lymphaties of the liver, gall bladder, duodenum, pan- 
creas, and appendix enter the lymph nodes which are located around the portal 
vein, and that the lymphatic connection of the liver and gall bladder is made 
in the parenchyma and capsule of the liver. Graham and Peterman established 
the fact that there is a close association between the lymphaties of the gall 
bladder and the liver,?? common duct and pancreas,‘ and frequently the ap- 
pendix. They attempted to prove that in a majority of cases cholecystitis 
represents a direct extension to the wall of the gall bladder from a liver already 


inflamed. 
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Cl. welchii is found in the intestinal canal of human beings and animals, 
and in soil, water, and milk. It is a fairly strict anaerobe and produces a toxin. 
The toxin is the chief agent in producing gas gangrene in man. Cl. welchii is 
frequently associated with other organisms, both aerobes and anaerobes. The 
bacilli by themselves do no harm, but when combined with even a sublethal dose 
of toxin they are virulent.*! 

It is not within the scope of this paper to enter into a discussion of the 
various factors causing gall bladder disease, because there are many who feel 
that factors other than bacterial, that is, anatomic, mechanical, metabolic, cir- 
culatory, and chemical, are as important, if not more important, in initiating 
gall bladder disease. Each has its merits and much ean be said in its favor. 

Numerous studies on the bacteriology in gall bladder disease have been 
made. Yet the marked variation in the work of different authors is surprising. 

Gilbert and Lippman,® in a study of 12 cases, concluded that in aerobiosis 
as well as in anaerobiosis, Bacillus coli was the chief invader of the biliary tract 
(45.5 per cent), and Bacillus perfringens (Cl. welchii) was found in 16.5 per 
cent of the anaerobic group. Gordon-Taylor and Whitby’: * studied 100 cases 
of gall bladder disease and obtained cultures of the bile, the gall bladder wall, 
and the stones in the gall bladder. They found Cl. welchii in 19 per cent of 
all three groups, considerably higher than all other authors. More than one- 
half of the eases in which Cl. welchii was found were eases of acute cholecystitis. 
Gordon-Taylor and Whitby summarized the cases encountered in the literature 
with respect to the organisms found as shown in Table I. 


TABLE I. CL. WELCHII AND B, COLI IN GALL BLADDER DISEASE 
































| CL. WELCHII 
B. COLI IN | CL. WELCHII IN 
B. COLI IN INFECTED | IN ALL | INFECTED 
INFECTED | ALL CASES CASES CASES CASES 
TOTAL PER | PER | PER | | PER | PER 
- AUTHORS |CASES| NO, | CENT} NO. | CENT | NO, | CENT) NO Banad _NO, | CENT 
Bile 11 1,600 | 628| 39 209 | 13.1 212 | 33.7) 5 | 0.31 | ) 0.79 
Gall Blad- (j 678 | 457! 67 66 9.7 66 | 14.4 | 18 | 26 | 18 3.9 
der wall 
Gall Blad- 6 303 | 102] 33 15 4.9 15 | 14.7] 13 | 4.2 13 | 12.7 
der stones | | 





Two facts seem clear from these statistics, namely, that the occurrence of 
Cl. welchii as recorded by a group of other writers is far less frequent than 
Gordon-Taylor and Whitby found, and that Cl. welchii is most frequently found 
in the gall bladder wall and in ecaleuli and less frequently in the bile, the re- 
verse of B. coli infections. They offered the opinion that the Cl. welchii, ordi- 
narily lying dormant in a ealeulus, being a spore-former and an anaerobe, may 
become activated and produce gangrenous cholecystitis as the result of anoxemia 
within the wall of the gall bladder, brought on by pressure from within, or by 
pressure of organs from without, producing congestion within the gall bladder 
wall. The anoxemia results in necrosis of tissue which is favorable for multi- 
plication of Cl, welchu, 
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Magner and Hutcheson’? reported 200 surgically removed gall bladders. 
One hundred sixty-seven (83.5 per cent) had cholecystitis, with caleuli in 65 per 
cent, and in the remaining 33 cases there was found fibrosis without inflammation 
but with 31 per cent caleuli, but not a single case of Cl. welchu infection. The 
organisms were chiefly streptococci, staphylococci, or B. coli. 

Andrews and Henry,' after bacteriologic analysis of 91 cases of normal and 
diseased gall bladders, believed that although numerous organisms of all types 
are found, they do not necessarily cause infection. They found 10 eases (11 
per cent) with Cl. welchii in the wall of the gall bladder, and 8 eases (9 per 
cent) with Cl. welchii in the bile, either alone or in combination with B. coli and 
staphylococci. The bile in 67 per cent and the gall bladder wall in 57 per cent 
of the series were sterile. These authors made the following observations: ‘‘ (1) 
The normal human gall bladder, the undamaged stone-containing gall bladder, 
and the pathologically damaged gall bladder . . . in the active or in the quiescent 
stage of the disease contain bacteria in a minority of cases... (2) gall bladders 
removed during the most acutely active stage of the disease did not yield an 
appreciably richer flora than other types; (3) gall bladders in which a rich 
flora was found showed no more extensive pathologic changes than did the 
average specimens in the series; (4) conversely, in gall bladders in which ex- 
tensive histologic evidence of damage was present the flora was no richer than 
in the average specimen; (5) an actual majority of most severely damaged gall 
bladders were sterile; (6) the colon bacillus was the only organism that occurred 
in large numbers.’’ They came to the conclusion that bacteria play a secondary 
role in gall bladder disease, and that other possible factors may be more impor- 
tant, for example, reflux of pancreatic juice, gastric juice, and high concentra- 
tions of bile salts within the gall bladder. 

On the other hand, Rehfuss and Nelson?‘ believed in the bacterial origin of 
gall bladder disease based on their clinical and experimental work, although 
they felt that other factors may also be present and act in consort. They be- 
lieved that cultures, such as the streptococcus and the colon-typhoid group, taken 
from the wall of surgically removed gall bladders and injected intravenously in 
animals, could produce cholecystitis. In a tabular review of 4,395 cases of 
cholecystitis with a bacterial study in 2,162 cases collected from 23 authors, 
the B. coli and the streptococcus were the predominating organisms in 45 per 
cent of the cultures from the gall bladder wall. Four of these writers were of 
the opinion that infection played a secondary role in cholecystitis. 

Mason and Hart?! found that if a small piece of liver is sectioned asep- 
tically and dropped into the abdominal cavity of a dog or rabbit, death will 
occur in about 16 hours. The piece of liver becomes autolyzed and contains 
gas produced by Welch-like bacilli. They were able to collect and measure the 
amount of generated gas. They stated that if the human response is similar 
to that in animals, then it is conceivable that injuries to human liver with im- 
pairment of circulation may form a culture medium for Cl. welchii and cause 
death such as occurs in overwhelming infections within the biliary tract with 
almost pure cultures of Cl. welchi. 
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McCorkle and Fong,” in their report of 3 cases of acute cholecystitis with 
gas-forming anaerobes, speculated on the question of virulence of these organ- 
isms, which in some instances may be very pathogenic, and under other cir- 
cumstances apparently very inactive. Such changes may occur under con- 
ditions of ulceration, obstruction, or interference with the vascular supply of 
the gall bladder. They found Cl. welchii and B. coli in the contents of the gall 
bladder either at operation or with duodenal drainage. 

The impression gained from a review of the literature is that Cl. welchu 
is far less common but much more pathogenic than other organisms. In this 
series of 21 cases, 21 cultures were obtained either at operation, at necropsy, or 
with duodenal drainage. Twenty cultures were of Cl. welchii either alone 
or in combination with other organisms, the remaining one being Cl. sep- 
tique. In a single case which appeared in the literature, the diagnosis of 
a gas-producing infection was made on the roentgenogram of the gall blad- 
der.” 3» % 13, 14, 17, 26, 27, 28, 32 Other single case reports are also found in the 
literature.!” 1 23, 25, 33 

The distribution of organisms may be tabulated as shown in Table II. 


TABLE II. BACTERIOLOGY IN TWENTY-ONE CASES OF ANAEROBIC INFECTIONS OF THE 
BILIARY TRACT 


























OPERATED CASES NONOPERATED CASES _ 
OPERATIVE AUTOPSY DUODENAL | AUTOPSY 
ORGANISM CULTURE CULTURE CULTURE CULTURE 
Cl. welchii 8 2 l 
Cl. welehii and B. eoli 5 2 
Cl. welchii, B. coli, and 1 
Str. viridans 
Cl. welehii, B. coli, and 1 
nonhemolytie Str. 
Cl. septique 1 
Total 16 | 2 2 1 








SYMPTOMS (TABLE III) 

Of the 21 patients, 11 were men and 10 women. The average age was 53.7 
years, the oldest being 72 years and the youngest 32 years. Thirteen patients 
of the series gave a past history of gall bladder disease; in 7 there was no pre- 
vious gall bladder disease, and in 1 this fact was not stated. The duration of 
gall bladder disease prior to the onset of the acute illness ranged from 2 weeks 

TABLE III. SYMPTOMS AND SIGNS IN TWENTY-ONE CASES OF ANAEROBIC INFECTION 


OF THE BILIARY TRACT 








NUMBER ~~ | NUMBER 





SYMPTOMS OF CASES SIGNS OF CASES 
Previous gall bladder disease yes 13 Fever 
2 weeks to 30 years no 7 (Average 102.3° F.) 13 
Not stated 1 Associated signs 12 


Tenderness and rigidity in 


Pain 
sudden 17 R.U.Q.; chills 
insidious 4 Jaundice 9 
Associated symptoms 9 Mass in R.U.Q. 4 
”) 


(nausea, vomiting, Liver enlarged 
belching, distention ) Negative signs q 
Jaundice 1] 
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to 30 years. Pain was the presenting symptom in all patients; in 17 sudden 
pain precipitated the acute illness, and in 4 the pain was insidious. Associated 
symptoms of nausea, vomiting, distention, and belching were present in only 
9 cases. Clinical jaundice was or had been present in 11 patients of the series. 
The duration of these symptoms was mentioned in 10 cases and ranged from 
18 hours to 30 days; in 7 of these the duration was less than 5 days. 

The physical examination presented no uniformity. Thirteen of the group 
had fever, with an average temperature of 102.3° F. on admission, and ranging 
between 100.6 and 103.0° F. Clinical jaundice was seen in 9 patients. Tender- 
ness and rigidity in the right upper quadrant and chills were present in 12 
eases. A palpable mass in the right upper quadrant was found in only 4 pa- 
tients and enlargement of the liver in 2. In 4 patients the physical examination 
did not reveal any signs. 

All but 2 of the 21 patients were acutely ill. Only when the clinician was 
not certain that he was dealing with an acute gall bladder condition was a flat 
scout film of the abdomen taken. It is not surprising, therefore, that we find 
that in 10 cases an x-ray picture was not taken, and that of 11 patients who were 
x-rayed the gall bladder in 9 of these showed up either as a gas-filled organ, or 
as an organ whose walls were infiltrated with gas, revealing either a pneumo- 
choleeystogram or emphysema of the gall bladder. In the remaining 2 nonacute 
cases in the series (emphysematous cholecystitis mentioned in the literature) the 
routine cholecystogram revealed nonfilling and nonvisualization indicative of a 
chronically diseased or obstructed gall bladder. It might be conceived that in 
view of the subsequent finding of gas-producing organisms in al] patients of the 
series, more of those who were not x-rayed might have revealed similar roentgeno- 
orams had flat scout films been taken. 

The laboratory determinations in the 21 cases do not contribute much in- 
formation except that in some they reveal the presence of an acute infection 
associated with jaundice or with some hepatic damage. Leucocytosis was pres- 
ent in 12 patients. In 11 urinalyses, only 2 showed albumin present. Although 
11 patients had clinical jaundice, only 7 had an elevated icterus index, with 3 
direct positive and 1 direct negative van den Bergh determinations. One alka- 
line phosphatase was found elevated and 4 were normal, in 5 eases in which 
this test was performed. There were 1 high and 7 normal total cholesterol de- 
terminations, 4 eases in which the cholesterol esters were below normal, reveal- 
ing some liver damage, and 2 in which the esters were within normal limits. 
The cephalin-cholesterol flocculation test showed 1 patient with liver damage 
and 2 others normal. It must be stated that the main reason for this lack of 
sufficient laboratory data is that some laboratory determinations, such as the 
Hangar test, had not yet been described at the time some of the cases were re- 
ported, and the importance of the liver in biliary infection had not been fully 
realized. 

The operative findings were not complete in all the patients, and were 
described in 17 of the 18 operated upon. Most of them disclosed a very acute 
inflammatory process in the gall bladder and adjacent organs, indicating the 
pathogenicity of the infection. Fourteen were operated upon an average of 








706 SCHOTTENFELD asnteey 
8 days after the onset of the acute illness, the earliest being 1 day and the latest 
37 days after the onset. In 7 of the patients operated upon an average of 3.1 
days elapsed from the time of admission to the hospital to the time of operation. 
Caleuli were found in 13 eases, but the character of the stones was not always 
deseribed. Frank pus was found in 7 patients and not mentioned in the others. 
(Gias was encountered in 5 patients, arising from within the gall bladder and 
in the surrounding tissues, presumably generated by the organisms. It was 
described as appearing as a puff when the gall bladder was opened, or under 
pressure when the gall bladder was aspirated with a syringe and needle. This 
phenomenon could readily go unobserved if the gall bladder was removed with- 
out previous aspiration or incision, or could have occurred without the operator 
making any record of its occurrence. Cholecystectomy was performed in 6 
patients and hemicholecystectomy in 3; exploration of the common duct with 
T-tube drainage was an additional procedure in 3 eases of this group. Chole- 
cystostomy was performed in 3 other cases. Most of the cholecystectomy and 
hemicholecystectomy patients survived but all of the cholecystostomy patients 
died. 
PATHOLOGY (TABLE IV) 


An analysis revealed that 16 gall bladder specimens were in various states 
of acute inflammation ; 12 of them revealed gangrene and suppuration, 2 showed 
acute inflammation, and the remaining 2 had no microscopic evidence of acute 
inflammation. A congenital absence of the gall bladder found at operation in 
1 patient was confirmed at necropsy. In another patient, from whom the gall 
bladder had been removed at a previous operation, a biopsy of the liver dis- 
closed a biliary cirrhosis. Stones were found in 13 gall bladders and in the 
common duct in 6 patients out of 9 at operation or necropsy. Grossly, the gall 
bladders were thick-walled and in the majority of cases showed previous chronic 
disease, which coincided with the past history of these patients. This is fur- 
ther revealed microscopically where infiltration with lymphocytes, small and 
large mononuclear leucocytes, and occasionally eosinophiles, in addition to 
polymorphonuclear leucocytes in varying numbers, was frequently observed. 
The cellular infiltration varied in different sections, in some places being denser 
in the thicker portions of the gall bladder and nearer the serosal layer, while 
in other cases there was greater involvement in the mucosal layer. Where 


TABLE IV. PATHOLOGY IN 16 CASES 


NUMBER 











DIAGNOSIS OF CASES 

Acute cholecystitis 2 

Acute suppurative cholecystitis 5 

Acute gangrenous cholecystitis 7 

Chronie cholecystitis 2 
Total 16 

FINDINGS 

Gall bladder with stones 13 

Gall bladder without stones 

Common duet with stones 6 

Common duet without stones 3 


No report of common duct findings 
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necrosis and an acute inflammatory exudate were seen, the muscularis and the 
cellular elements were edematous and separated by the edematous fluid. The 
presence of gas bubbles in the wall of the gall bladder was most interesting 
(Figs. 2,5, and 7). This was seen microscopically in 4 cases; 3 of these were 
part of the 8 cases I have added. In only 1 case out of 9 where gas was seen on 
the x-ray plate was this fact substantiated by the microscopic slide.2® There is 
therefore a marked variation in the visualization or discovery of gas on the 
x-ray plate in 9 instances, in microscopic sections of gall bladder tissue in 4 
instanees, and at operation in 5 instances. 

I wish to take issue with Léhr'* in his statement that leucocytes are com- 
pletely absent from tissue infected with pure anaerobic cultures. In several 
cases of my series, polymorphonuclear leucocytes were visible and in some cases 
in large numbers. In view of the markedly acute inflammatory reaction which 
is present at operation and at necropsy as well as microscopically, it is difficult 
to understand Loéhr’s statement. 

RESULTS 

The seriousness of this infection may be ascertained from the end results 
in the 21 eases (Table V). One-half of all the patients died. Of the 17 pa- 
tients operated upon 9 died, and of the 4 patients not operated upon, only 1 
died. One might assume that surgery is not the treatment of choice but the 
small number of patients not operated upon makes this an unfair assumption. 
Because of the extensive pathology found in some of the patients operated 
upon, it is unlikely that they would have recovered without benefit of surgery. 
The single patient not operated upon, who died, had an overwhelming Cl. welchii 
infection involving all organs. Two of the patients not operated upon, who re- 
covered, were vigorously treated with polyvalent gas gangrene serum and sulfa- 
thiazole, which probably was a factor in their recovery. 

In 9 of the 10 patients who died, death occurred on the second postopera- 
tive day; in the tenth patient it occurred on the twenty-third postoperative day. 
This attests to the marked virulence of Cl. welchit. In view of the fact that 9 
of the 10 deaths occurred in patients operated upon, one must assume that an 
overwhelming infection occurred via the exposed lymphatic and blood channels. 
Examination of organs from necropsy material corroborates this. It is im- 
portant to consider this fact in treatment, whether medical, surgical, or both, 
and to remember that treatment must be primarily directed against the Cl. 
welchui. Necropsies were performed in all patients who died. An extensive 
gas bacillus infection was found, involving not only the biliary tract but most 
of the other organs of the body, with gross and microscopie gangrene, suppura- 
tion and necrosis, and bacteriemia. Thrombosis of large veins, such as the pul- 


TABLE V. RESULTS IN 21 CASES OF ANAEROBIC INFECTION OF THE BILIARY TRACT 











CURED | DIED TOTAL CASES 
Operated 8 | 9 17 
Not operated 3 1 4 





Total 11 (52.4%) 10 (47.6%) 21 
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monary veins, with accompanying infarction, and the iliac and femoral veins 

was a frequent observation. Numerous clumps of bacilli were present through- 

out all the organs. 

TREATMENT 


Cl. welchit infection of the biliary tract is that of a very virulent organ- 
ism which, given the opportunity, will rapidly cause an overwhelming bac- 
teriemia and death. The serious nature of this infection is further enhanced 
when the common duct is involved with resultant liver damage, jaundice, and 
biliary cirrhosis. Early cholecystectomy in calculous gall bladders should be 
advised without reservation. This is especially true if there is an associated 
infection which can be ascertained easily by a duodenal drainage and culture 
of the bile. Morbidity and mortality have been shown to rise appreciably the 
longer the disease has existed, the more frequent the attacks of colic and acute 
symptoms, the greater the involvement of the common duct with or without 
jaundice, the more extensive the damage to the liver, and in the presence of a 
concurrent bile infection, most commonly due to the B. coli. With such disease, 
and the addition of a dormant Cl. welchii, the danger is multiplied and the 
results catastrophic. 

When the diagnosis is made, either by a roentgenogram taken as a scout 
film of the abdomen, by duodenal drainage, or from an operative culture, or 
even when it is suspected and a diagnosis of acute cholecystitis is made, then 
vigorous treatment directed against the Cl. welchii should be instituted. Anti- 
bioties, the sulfa drugs, and antigas gangrene serum should be used together, 
beeause it is not known which of the several strains of Cl. welchti may be pres- 
ent. Penicillin, streptomycin, and sulfadiazine in adequate doses should be 
used before any surgery is attempted, and continued after operation until the 
surgeon and internist consider the patient out of danger." 

The surgical procedure should consume a minimum of time and should be 
either cholecystectomy or hemicholecystectomy. Cholecystectomy should be done 
by subserous dissection from the fundus down to the eystie pedicle, leaving the 
posterior layer attached to the liver, thereby opening a minimum of lymphatic 
spaces or vessels. The cystic artery and duct should be clearly visualized and 
ligated individually where possible. In extensive acute inflammation this may 
be hazardous. In some eases it might be good surgical judgment not to ligate 
the cystic duct, so that if infected bile is present in the common duct it has free 
egress along a rubber tissue or rubber tube drain which is inserted to this point. 
If a subserous dissection might prolong the operation because of extensive in- 
flammation and adhesions, then hemicholecystectomy would be a better pro- 
cedure, whereby the entire front wall of the gall bladder is removed down to 
the liver surface and as far as the cystic pedicle. All ealeuli should be removed 
from the gall bladder and cystic duct; the posterior wall that is left should 
then be ecauterized either with the electric cautery (Torek), actual cautery, 
95 per cent phenol followed by alcohol, or Carnoy’s solution, and a piece of 
packing placed not too tightly against this with a rubber tube or tissue along- 
side. This procedure is less dangerous and is adapted to poor-risk patients. It 
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is a more effective operation than choleeystostomy, which is rapidly becoming 
obsolete. When indicated, the common duct should be explored and a T tube in- 
serted whenever this is possible. 

One cannot emphasize too strongly the need for maintaining the water and 
electrolyte balance with parenteral glucose, saline solution, water, and vitamins, 
especially vitamin C and vitamin B-complex. The blood volume ean be main- 
tained and toxicity combated with free use of blood and plasma transfusions 
before, during, and after operation. In hospitals where doctor-anesthetists are 
available, the choice of anesthetic can be made by consultation between the 
surgeon and anesthetist (where such an ideal arrangement exists). Otherwise 
the anesthetic must be selected by the operator according to the needs of the 


individual patient. 
CASE REPORTS 


The following 8 cases can be divided into 4 groups: 2 cases without any 
stones in any part of the biliary tract; 2 cases with stones found only in the 
gall bladder; 2 cases with stones found in the gall bladder and common duct, 
and 2 eases with stones found in the gall bladder and common duct in patients 
who had been subjected to multiple previous operations on the biliary tract. 


Group I. Two Cases Without Calculi in the Biliary Tract 


CasE 1.—S. E., a woman aged 40 years, was admitted complaining of recurring severe 
gall bladder colic which began 3 weeks previously and was associated with jaundice. There 
was a 10 year history of previous gall bladder disease. 

Physical Examination.—The temperature was 100.6° F, and the pulse was 110 per 
minute. There was generalized jaundice, and marked tenderness in the right upper quadrant. 

Laboratory Work-Up.—The white blood cell count was 11,300 with 74 per cent poly- 
morphonuclear leucocytes. Urinalysis was negative. Liver function tests were normal. 

Operation.—She was operated upon 6 hours after admission. A markedly thickened 
distended gall bladder was found. Evidence of acute pancreatitis was present. A chole- 
cystectomy and appendectomy were performed. The pathologic sections revealed acute and 
chronie cholecystitis. A blood culture showed gram-positive bacilli. 

Postoperative Course.—The patient developed a hyperpyrexia and died 24 hours later 
with cireulatory failure. 

Necropsy.—There was found an acute pancreatitis, acute hepatitis, and a generalized 
gas bacillus infection with bacteriemia. 


CasE 2.—T. F., a woman aged 72 years, was admitted on May 9, 1946, complaining of 
severe pain in the right upper quadrant which had begun 5 days previously. She had been 
hospitalized 5 years before for acute cholecystitis and acute coronary occlusion. Gall bladder 
disease dated back 20 years. X-ray examination revealed a poorly functioning gall bladder 
with caleuli. 

Physical Examination.—A tender gall bladder was palpated in the right upper quad- 
rant. Five days after admission the patient became icteric, and the gall bladder could not be 
felt. Liver function tests and serum amylase were normal. 

Operation.—Operation was performed on May 15, 1946, 6 days after admission, and 
11 days after onset. The gall bladder was greatly distended and covered by a fibrinous 
exudate. The wall was slightly thickened. The common duct did not contain any caleuli, 
but the gall bladder contained a fair amount of grumous material and dark brown bile. 
Cultures were taken of the peritoneal fluid and of the gall bladder bile. A biopsy of the 
gall bladder was taken and a cholecystostomy was done. 
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Postoperative Course.—The patient had a low-grade fever for 11 days, but the wound 
healed by primary union. Because of the bacteriologic report of Cl. welchii and B. coli, she 


was treated with penicillin. She was discharged cn the nineteenth postoperative day. 


Group II. Two Cases With Stones Only in the Gall Bladder 





CASE 1.—J. 8., a white woman aged 48 years, was admitted on July 19, 1942, complaining 
for the first time of constant severe right shoulder and cramplike right upper quadrant pain 
of 1% days’ duration. She became nauseous and vomited twice. The urine was dark. 
There was no history of intolerance to fried, fatty, or greasy foods. 

Physical Examination.—The temperature was 100.6° F., the pulse 90 per minute, and 
respirations 20 per minute. The lungs had a few transient rales at the right base. The 
heart revealed a soft, apical, systolic murmur which was not transmitted. There was spasm, 
direct and rebound tenderness, and a globular tender mass in the right upper quadrant. The 


impression was acute cholecystitis due to a cystic stone block. 





Fig. 1, Case 1 (Group II).—Gall bladder visualized on a scout film of the abdomen as a gas- 
filled organ due to gas produced by Cl. welchii. 


Laboratory Work-up.—aA flat plate of the abdomen was at first reported negative. On 
subsequent study of this film, the gall bladder was recognized as a gas-filled shadow and the 
corrected diagnosis was made of emphysema of the gall bladder (Fig. 1). The urine con- 
tained 3 plus albumin. The icterus index was 30.9 units, and the direet van den Bergh de- 
termination was positive. Liver and pancreatic function tests were normal. The sedimenta- 
tion rate was 75 mm. Blood count showed white blood cells 17,800, polymorphonuclear leuco- 
cytes 74 per cent, bands 10 per cent, and lymphocytes 16 per cent. 

Operation.—Operation was performed on July 21, 1942, 2 days after admission and 4 
days after onset. A distended, gangrenous gall bladder was exposed through a right upper 
paramedian muscle-splitting incision, After release of an adherent omentum, turbid, yellow, 
odorless fluid was obtained from the vicinity. When the gall bladder was opened, a puff of 
gas escaped, but no bile was present; the lining was greenish black and necrotic and _ bili- 


rubinate detritus and a few small stones were found (Figs. 2 and 3). A hemicholeeystectomy 
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Fig. 2, Case 1 (Group II).—Microscopic section (low power) of wall of gall bladder. Thick 
wall with two layers of gas (a) produced by Cl. welchii; necrotic mucosa (0b). 





Fig. 3, Case 1 (Group II).—Microscopic section (high power) of wall of gall bladder, showing 
inflammatory exudate (b), and infected thrombi in artery (Vi) and in vein (V2). 
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was done and the portion which was attached to the liver was cauterized with phenol and 
alcohol. Exploration of the subphrenic space resulted in a gush of yellow turbid fluid. Cul- 
tures were taken of the fluid in the free peritoneal cavity, subphrenic space, and gall bladder. 
Adequate drainage was established and closure of the abdomen accomplished by interrupted 
through-and-through mattress and stay sutures. The culture of the pus from the gall bladder 
was Cl. welchii. 
Postoperative Course——The course was stormy. 
Therapy was directed against the Cl. welchii infection with sulfonamides, 


The patient was acutely ill, dyspneic, 
and jaundiced, 
antigas gangrene serum, x-ray therapy, transfusions, and oxygen, with gradual improvement. 
After 16 days the wound healed by primary union and on the twenty-first postoperative day 


the patient was discharged with a draining sinus, and in excellent condition. 





Fig. 4, Case 2 (Group II).—Gall bladder wall visualized on a scout film of the abdomen 
due to infiltration of the wall with gas produced by Cl. welchii (emphysema of the gall 


bladder). 


CASE 
severe pain 
accompanied by chills for 4 consecutive days. 

Physical Examination.—Examination revealed a 
white man who did not appear acutely ill. The temperature was 102° F., pulse was 80 per 
minute, and respirations were 20 per minute. 
heart and lung examination showed nothing abnormal, except for some moist rales over the 
The abdomen was moderately distended and tympanitic. There was ten- 
The admission diagnosis was (1) stone in the common 


2.—J. Q., a man aged 61 years, was admitted on July 4, 1945, complaining of 


in the epigastrium radiating to the back and the lower quadrants of the abdomen, 


well-developed and_ well-nourished 


The conjunctiva was slightly icteric. The 


right lower lobe. 
derness in the right lower quadrant. 
duct, and (2) cholelithiasis with a calculus in the cystic duct. 

Laboratory Work-up.—tThe icterus index was 34.7. Liver and pancreatic function tests, 
blood chemistry, and serum proteins were normal. The blood count showed 12,000 white 
blood cells, with 67 per cent polymorphonuclear cells; the urine was normal; sedimentation 
rate was 53 mm. 

A flat plate of the abdomen showed a curvilinear gas shadow (Fig. 4) in the right 


hypochondrium extending convex downward at the normal site of the gall bladder, which 


represented emphysematous involvement of the gall bladder. 
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Operation.—Operation was performed 3 days after admission and 7 days after the 


initial acute onset. Through a subcostal incision, the omentum and hepatic flexure were 


found firmly adherent to the liver, completely hiding from view a large, distended, acute, 
Aspiration of the gall bladder revealed frank pus. The gall 


gangrenous gall bladder. 
A hemi- 


bladder was split open and numerous mixed calculi of various sizes were removed. 
cholecystectomy was performed with removal also of the mucosa of the posterior portion 


of the gall bladder, A Mikulicz dam was placed in the liver bed and a Penrose drain in 


Morison’s space. Closure of the abdomen was performed in layers (Figs. 5 and 6). 





5 Fig. 6. 


Fig. 5. 
Fig, 5, Case 2 (Group I!).—Microscopic section (low power), of wall of gall bladder, 
showing marked thickness of wall, with acute inflammatory necrosis of the mucosa (@), and 
gas bubbles in the outer layer (b). 
Fig. 6, Case 2 (Group II).—Microscopic section (high power) of wall 
outer layer showing gas bubbles. 


of gall bladder, 


Postoperative Course.—Postoperatively the patient had an uneventful course. He was 
The sutures were removed on the 


treated with large doses of penicillin for several days. 
The tempera- 


sixth day, and he was discharged on the nineteenth day, with the wound healed. 
ture became normal by the eighth day and remained normal until discharge. 


Group III. Two Cases With Stones in the Gall Bladder and Common Duct 


CASE 1.—R. W., a woman aged 65 years, was admitted on Oct. 5, 1941. This was her 


fourth admission since September, 1927. She complained of severe pain in the right upper 
ausea, vomiting, and jaundice, of 4 days’ 


quadrant radiating to the back and shoulders, né 
duration. 

Iliness at Time of Admission.—In 1917 a cholecystostomy was done with removal of 
During the next 10 years she had 3 severe attacks of biliary 
23, 1927, with acute suppura- 
September, 1934, she was re- 


stones from the gall bladder. 
colic until her first admission to the Jewish Hospital on Sept. 
tive cholecystitis; this subsided and she was discharged. In 
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admitted in diabetic coma, which was controlled, but she developed jaundice with an icterus 
index of 31 units. This improved and she was again discharged and remained well until 
the present admission. 


Physical Examination.—Examination revealed a yellow tint to the sclera. 
There was marked tenderness in both upper 


The liver 
was one fingerbreadth below the costal margin. 
quadrants. 


Laboratory Work-up.—The temperature was 101° F. 
The red blood cell count was normal with 13,200 white cells and 48 


The urinalysis was normal ex- 


cept for 3 plus bile. 
per cent polymorphonuclear cells, 34 per cent band forms, 11 per cent lymphocytes, and 7 


- ‘i 
Fig. 7. 











Fig. 8. 

Fig. 7, Case 1 (Group III).-—Microscopic section (low power) of wall of gall 
Chronically thickened gall bladder with fairly well preserved mucosa (M), thick-walled 
vessel (V), and a layer of gas bubbles produced by Cl. welchii in outer layer (@). 

- Fig. 8, Case 1 (Group II1).—Microscopic section (high power) of wall of gall bladder. 
Fairly intact mucosa with hemorrhage and inflammatory exudate (MM), and gas bubbles in outer 
layer produced by Cl. welchii (a). 


bladder. 
blood 
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per cent monocytes. The sedimentation time was 444 minutes. The stool contained 4 plus 
blood and was positive for bile. The diagnosis was obstructive jaundice, cholecystitis, and 
cholelithiasis. The icterus index was 61.3 units which rose to 86.5 units, and an immediate 
direct van den Bergh determination of 15.1 units. She developed chills due to cholangitis. 
The prothrombin time was normal and the blood sugar was 238 mg. per cent. The urea 
nitrogen, cholesterol partition, and alkaline phosphatase were normal. The total proteins 
were 4.87 per cent with an albumin-globulin ratio of 1:11. 

Operation.—Operation was performed on Oct. 9, 1941, 5 days after admission and 9 
days after onset. Through a right subcostal incision, the omentum was found adherent to a 
thick nonealeulous gall bladder and to the anterior abdominal wall. The cystic and common 
ducts ran parallel, and contained many calculi and debris. An impacted stone was palpated 
in the ampulla of Vater. The ampulla was opened transduodenally to remove the stone, which 
was brown and soft, characteristic of a calcium bilirubinate stone. The liver was enlarged 
and cholemic. Free passage was then demonstrated into the duodenum through the cystic 
duct. The duodenum was then closed with three layers of sutures. A hemicholecystectomy 
was performed and the mucosa of the posterior wall of the gall bladder was cauterized with 
sarbolic acid. A T tube was inserted in the common duct. A cigarette drain was placed in 
Morison’s pouch, and the abdominal wall closed in layers (Figs. 7 and 8). 

Postoperative Course.—At first the patient responded well with supportive therapy. 
The day after operation the temperature was 103° F., pulse was 100 per minute, and the pa- 
tient was irrational. She developed chills and the temperature scared to 106° F. The T 
Chemotherapy was instituted, but she became moribund and ex- 





tube drained muddy bile. 
pired about 36 hours postoperatively. 

Necropsy.—Cultures taken 2% hours post mortem from the region of the resected gall 
bladder yielded B. coli and nonhemolytic streptococci. The liver weighed 1,400 grams. The 
external surface was dull. The cut surface was spongy and revealed numerous areas of 
ereamy material. An unidentified gram-negative bacillus was grown from material taken 
directly from the liver. Some of this material was injected into a rabbit whose liver later 
showed signs of gas gangrene infection. Cl. welchii was isolated from the rabbit’s liver. 
All biliary ducts were widely dilated and thick-walled. The microscopic examination of the 
various organs was extremely interesting. Beneath Glisson’s capsule of the liver, numerous 
The lobular architecture was completely distorted and most liver cells were 
poorly preserved. The sinusoids were widely distended and contained numerous bacilli, poly- 
morphonuclear cells, and round cells. Scattered throughout were numerous large clear spaces, 
in a gas bacillus infection. Bacilli were particularly numerous around 


c 


bacilli were seen, 


such as are seen 
these spaces, There was abundant evidence of an overwhelming acute infection in all or- 
gans, with an acute inflammatory exudate and numerous clumps of bacilli in the veins, capil- 
laries, and parenchyma of the thyroid gland, lungs, heart, adrenals, spleen, kidneys, and in 
the bone marrow. The anatomic diagnosis was cholecystitis with cholelithiasis, jaundice, 
bacillemia (Cl. welchii) with generalized gas bacillus infection. 

CasE 2.—B. K., a woman aged 62 years, was admitted on May 19, 1946. She com- 
plained of sharp pain in the epigastrium which began five weeks before admission. Three 
weeks before admission, she noticed that she was jaundiced and the epigastric pain became 
worse, accompained by nausea and vomiting. 

Physical Examination.—Examination revealed a moderate icterus. The temperature 
was 102° F., the pulse was 80 per minute, and the respiratory rate was 22 per minute. There 
was a soft systolic murmur at the mitral area of the heart. The abdominal examination re- 
vealed marked tenderness in the right upper quadrant but no masses were felt. The blood 
count was normal. The diagnosis was acute cholecystistis and cholelithiasis. 

Laboratory Work-up.—The laboratory tests showed icterus index 29.2 units, serum 
bilirubin 2.0 mg. per cent, alkaline phosphatase 18.1 units. The blood chemistry, serum 





protein, and liver function tests were normal. 

Operation.—Operation was performed on May 23, 1946, 4 days after admission, and 
514% weeks after onset. A large, distended, thickened gall bladder was expesed through a 
right upper rectus muscle-splitting incision, and found to contain sediment and numerous 
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ealeuli. The common duct was only slightly dilated but choledochostomy disclosed several 
small ealeuli. A subserous dissection of the gall bladder was done from above downward. 
A soft rubber catheter was inserted in the common duct. The liver bed was peritonized, and 
drains inserted. An appendectomy was performed, and the abdominal wall sutured in layers 


using steel wire. 


Group IV. Two Cases With Stones Found in the Gall Bladder and Common 
Duct in Patients Who Had Been Subjected to Multiple Previous 
Operations on the Biliary Tract 

Case 1.—H. R., a man aged 56 years, was admitted on Dec. 14, 1943, complaining of 
intermittent right upper quadrant pain of 4 years’ duration. 

Illness at Time of Admission.—Four years previously the patient had been seized with 
severe right upper quadrant pain, followed by jaundice, clay-colored stools, and dark urine. 
Three weeks before admission he again became jaundiced, which subsided in a few days. In 
all of the attacks the pain localized in the right upper quadrant with radiation to the left 
shoulder, Cholecystograms made on Dec. 6, 1943, revealed multiple calculi within the gall 
bladder. 

Physical Examination.—The temperature was 98.6° F., the pulse 86 per minute, respira- 
tions 24 per minute. He was a thin, well-developed man in no distress. There was no jaun- 
dice. There was tenderness to deep pressure in the right upper quadrant. 

Laboratory Work-up.—The blood count, urinalysis, and blood chemistry were normal. 
The icterus index was 15.5 units, direct van den Bergh negative and indirect 2.6. 

First Operation.—Operation was performed on Dec. 16, 1943. Through a right para- 
median incision a thick-walled gall bladder with numerous stones was found. The common 
duct contained no caleuli. A T tube was inserted, cholecystectomy was performed, and the 
abdomen closed in layers. 

Postoperative Course.—The course was uneventful. On the fourteenth postoperative 
day, cholangiography revealed considerable distention of the common duct with three nega- 
tive shadows. The icterus index was 13.6 units. Because of the cholangiogram findings, re 
operation was decided upon. 

Second Operation.—At operation on Jan, 6, 1944, the common duct was identified and 
opened, and when stones were not found, a transduodenal approach was made and several 
stones were felt impacted in the papilla of Vater. These were removed and the duodenotomy 
wound was closed transversely. The common duct was drained by means of a soft rubber 
catheter. Sulfanilamide was dusted into the peritoneal cavity and in the subcutaneous tissues, 
and the abdominal wall was closed with No. 30 stainless steel wire. 

Postoperatwe Course.—On the following morning the patient had a slate-gray color. 
He was dyspneic and there was diminution of breath sounds at both bases. Slight scrotal 
swelling was noted. The temperature rose to 104° F. and the pulse to 150 per minute. Three 
hours later marked crepitation was noted in the lower abdomen and scrotum with purplish 
wheal-like areas in the right groin. He was given 40,000 units of combined gas gangrene 
serum together with intravenous sodium sulfadiazine, On the following morning, the pa- 
tient was toxic, cyanotic, dyspneic and jaundiced, and the abdominal wall and scrotum were 
swollen and crepitant but nontender. Radiotherapy, 75 R, was given through 2 anterior 
portals and the patient taken to the operating room. 

Third Operation.—On Jan. 8, 1944, under cyclopropane anesthesia, 4 incisions were 
made from the costal margin to Poupart’s ligament in the nipple line, on both sides and 
on the anterior aspect of the right and left scrotum, There was an immediate gush of foul, 
yellowish-gray pus. The fascia was intact. The abdominal muscles on the right were in- 
cised down to the peritoneum, which was stripped medially. Gas bubbles were seen under 
the sheath of the right rectus muscle, which was brick red. Most of this muscle was excised. 
The psoas muscle was envisaged and found to be covered by purplish necrotic fascia. The 
fascia and this musele were ribboned by incisions throughout its extent, to allow for drainage. 


As the retroperitoneal space was exposed, small pockets of pus were encountered. The pelvis 
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immediately posterior to the bladder was explored and a pool of pus was found. A finger 
through the internal ring led readily to the inguinal canal and thence into the scrotum, which 
was then incised. The testis was enucleated from its bed and all pockets of pus were broken 
up. A similar scrotal incision was made on the left side and the pus similarly evacuated. 
The muscles and fascia and properitoneal space on the left side appeared normal. All wounds 
were packed with gauze strips saturated with a zine peroxide suspension, Petrolatum gauze 
dressings were applied and the patient sent from the operating room in a very poor con- 
dition. 

Postoperative Course.—The pus cultured pure Cl. welchii. The patient was comatose, 
the temperature was 102° F., and pulse about 130 throughout the day. Intensive gas 
gangrene serum therapy was given, combined with tremendous doses of penicillin, citrated 
blood, and plasma, The T tube ceased draining and the patient became intensely jaundiced 
(ieterus index 69.1). The temperature and pulse subsided to normal levels by the twenty- 
fourth postoperative day. By the thirty-eighth day, after several débridements of necrotic 
tissue, the wounds were clean, granulating, and yielded negative cultures for Cl. welchii. 
Accordingly, it was decided to bring the skin flaps together, which was done under general 
anesthesia on Feb, 15, 1944. The wounds healed benignly. The patient was discharged from 
the hospital 83 days after admission, on March 16, 1944. He attended the surgical out- 
patient department on several occasions, The wounds were clean and healed and he had re- 


turned to work.5 


CaSE 2.—E. C., a woman aged 34 years, was first seen in the gall bladder clinic of the 
New York Post Graduate Hospital on March 20, 1940, complaining of intermittent jaundice, 
chills, and fever, for 4 years. 

Iliness at Time of Admission.—In September, 1935, the patient had severe, recurring 
cramplike epigastric pain that radiated to the back. She was admitted to the hospital in 
June, 1936, where x-ray examination revealed a nonfilling gall bladder. Cholecystectomy was 
performed and many calculi were found. One month later she had jaundice accompanied by 
chills and fever. Drainage of the common duct did not reveal any stones. The tube was 
removed on the second day and on the fifth postoperative day the patient again became 
jaundiced. Medical treatment was unsuccessful in decreasing the jaundice. Four months 
later she was reoperated upon and the common duct stretched, following which the jaundice 
cleared, The T tube was left in for 3 months, The patient felt better for 10 months when 
she again had fever, chills, and jaundice. Choledochotomy was performed, but the jaundice 
did not clear completely, and 6 months later, in March, 1938, because of chills, fever, and 
jaundice, the possibility of a liver abscess was entertained and another exploratory operation 
was done, but a liver abscess was not found. After the laparotomy, chills, fever, and 
jaundice appeared 2 or 3 times weekly. The patient was then referred to the gall bladder 
clinic, 

Physical Examination.—She was jaundiced. There was an abdominal herniation at the 
previous operative sear. An enlarged spleen was palpable 2 fingers below the costal margin. 
The liver was not definitely palpable. 

Laboratory Work-up.—In March, 1940, the laboratory report was: total cholesterol 
220 mg. per cent, cholesterol esters 90 mg., icterus index 45 units, direct van den Bergh test 
4 plus, indirect, positive. Duodenal drainage revealed almost normal concentration of bile. 
Microscopie examination of the bile showed rare amorphous calcium bilirubinate and _ oc- 
casional cholesterol crystals. Culture of the bile revealed B. coli. Blood chemistry showed 
total protein 6.7, with reversal of the albumin-globulin ratio. The sedimentation rate was 
85 mm., and the blood count was normal, 

The diagnosis was traumatic stenosis of the common duct with cholangitis, with the 


possibility of a common duct stone. 

Course.—The icterus index varied from 9.4 to 62.5, The direct van den Bergh test 
was consistently positive. The cholesterol partition was normal. Several cultures of the bile 
obtained by duodenal drainage showed B. coli and Bacillus acidi lactici, but the last 2 cultures 


taken in January, 1941, were negative. 
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Despite medical therapy consisting of duodenal drainages, belladonna and phenobarbital, 
calcium gluconate, vitamins, liver extract, olive oil between meals, nitroglycerine after meals, 
and a high caloric, high carbohydrate, low fat and high protein diet, the patient continued 
to have attacks of jaundice associated with fever and chills. Since the possibility of a 
common duct stone had not been ruled out, hospital admission was advised. 

Operation.—Operation was performed on March 12, 1941. Through the old right rectus 
sear, the upper abdomen was found practically walled off by adhesions between the omentum 
and anterior abdominal wall and the anterior surface of the liver. The adhesions were re- 
leased. The common duct was opened at the liver fissure and the left and right hepatic 
duets were found to be very much dilated. Beneath this point the common duct could be 
identified only by finding a mass of stones, Then it appeared to end in a chronic perforation 
that had formed an abscess posteriorly, the walls of which were necrotic bile-stained tissue. 
The pylorus was brought up and incised and 2 T tubes were placed into the opening in the 
liver fissure, one in the right and one in the left hepatic ducts. The lower ends of these 
were carried into the incision in the pylorus. The pylorus was sutured into the wall of the 
hepatic duet where it came out of the liver fissure. The wound was closed with interrupted 
silk sutures. 

Postoperative Course.—Postoperatively the patient’s temperature rose from 98.8 to 
102° F. and the pulse rate rose to 125 per minute. She was given blood transfusions and 
infusions of glucose almost continuously to maintain the water and electrolyte balance. 
Temperature on the second postoperative day rose to 105.4° F. and the pulse to 180 per 
minute. The icterus index was 187 units; direct van den Bergh determination 4 plus, in- 
direct positive; bilirubin 40 mg. per cent, total cholesterol 150 mg. per cent with only a trace 
of esters, showing severe liver damage. The patient lapsed into coma and died the follow- 
ing day. 

Necropsy.—Necropsy showed generalized gas bacillus infection, bacteriemia, Cl. welchii, 


jaundice, cholangiolitis, splenomegaly, and acute ulcer of duodenum. 


SUMMARY 

1. An analysis of 21 cases of anaerobic infection of the biliary tract is pre. 
sented. 

2. The serious nature of this infection is stressed by the results obtained 
in these patients treated medically and surgically. 

3. It is emphasized that every patient who presents himself with an acute 
abdominal condition which suggests acute cholecystitis should have a seout film 
of the abdomen taken, a duodenal drainage, and an operative culture obtained 
in an attempt to detect quickly the presence of a gas-producing anaerobie in- 
fection of the gall bladder which would help in the early treatment of this in- 
fection. 

4. An outline of the management, both medical and surgical, of these pa- 
tients is presented. 

5. In this type of acute cholecystitis, as in most others, the advisability of 
cholecystectomy rather than cholecystostomy is stressed. 
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PRIMARY ADENOCARCINOMA OF THE APPENDIX 
REPORT OF A CASE 


Epwarp S. Marks, M.D., anp Howarp W. WHITAKER, JR., M.D., 
MemPHIs, TENN. 


(From the Surgical and Laboratory Services, Veterans Administration Medical Teaching 
Group, Kennedy Hospital) 


ARCINOMA of the appendix in the literal sense is an uncommon tumor. 

The existing confusion is due to the lack of definition and classification of 
appendical neoplasms. For instance, the majority of reports do not distinguish 
between adenocarcinoma of the colonie type, the actual malignant role of the 
eareinoid, or the neoplastic changes ascribed to mucocele. Although it is gen- 
erally conceded that carcinoid tumors'” '* and eystie tumors’ * of the mucocele 
type are basically benign lesions, Hopping® preferred classifying carcinoid 
tumors as adenocarcinoma, grade I (Broders), and Waugh and Findley’® in- 
cluded mucoceles in the precancerous or low-grade cancerous lesions. 

Since Beger*® recorded the first unquestioned primary carcinoma of the 
appendix in 1882, the collected cases reflect this confusion. Frauenthal and 
Grausman* were able to collect 360 cases prior to 1931 which they believe to be 
‘‘appendiecal carcinoma,’’ in spite of the fact that carcinoids and mucoceles 
with suspicious malignant intent were accepted. Conversely, Young and 
Wyman" asserted that ‘‘the literature of the last 10 years contains many 
reports of carcinoma of the appendix, but close examination reveals only four 
cases of apparently true primary carcinoma.’’ They believed that the primary 
carcinoma must be restricted to adenocarcinoma of the colonic type. 

It cannot be denied that carcinoids and cystic mucinous tumors occasionally 
undergo cancerous changes. Hopping® collected sixteen cases of malignant 
change in ecareinoid of the appendix and reported an additional case with 
extensive intra-abdominal metastasis involving the right ovary. Altman and 
Mann? have recently reported a case of metastasizing appendical carcinoid. 
Several workers have presented convineing evidence that malignant changes 
are possible in muecoceles and in the disseminated cells of pseudomyxoma 
peritonei.® * '? Woodruff'® was of the opinion that pseudomyxoma peritonei 
of appendieal origin does not arise from benign mucocele, but rather that it is 
an adenocarcinoma of the appendix of low-grade malignancy. 

It appears that the confusion in the literature may decrease, because more 
recent observers’ ** '* limit the term primary ecareinoma solely to adeno- 
carcinoma of the colonie type. The histologic picture resembles the colloid or 
mucoid carcinomas which are commonly recognized in the colon lesions. The 
other conditions are classified as carcinoid, carcinoid with malignant changes, 
mucocele, and mucocele with malignant changes. 

Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Admin- 


istration. 
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If this classification is adhered to, then it is evident that primary appendical 
carcinoma is rare indeed. Lesnick and Miller’ collected twelve verified cases 
and added five of their own. Of course, the number must be greater than the 
reports indicate, because many are unreported, and unfortunately all removed 
appendices are not subjected to microscopic study. Also, if generalized ab- 
dominal metastases are noted at operation or autopsy, it is not always possible 
to define the actual site of origin. It is known that the portion of the appendix 
most commonly involved with primary carcinoma is the inner third, which by 
juxtaposition is in close proximity to the base of the cecum. Consequently, if 
the cancerous tissue invades the cecum near the base of the appendix, it is 
impossible to establish accurately the true appendical origin of the tumor. 


CASE REPORT 


C. E. H., a 72-year-old electrician, was admitted to Kennedy Veterans Administration 
Hospital on March 9, 1949, with a history of pain of four days’ duration in the right lower 
quadrant of the abdomen. The pain had a gradual onset and was continuous in nature. 
Anorexia and nausea were absent, but emesis occurred once on the day of admission. There 
was no history of weight loss, change in bowel habits, or melena. There were no urinary 
symptoms, although the patient gave a past history of cystoscopie removal of a bladder 
tumor in 1940. 

Physical examination revealed a well-developed and well-nourished white man 72 years 
of age who appeared to be in moderate discomfort. The temperature was 100° F., pulse 
90, and blood pressure 130/70. Marked tenderness was present over the right lower quadrant 
with point tenderness and rebound tenderness over McBurney’s point. Muscular guarding 
was very pronounced over the right lower abdomen. Rectal examination was negative. 

Laboratory.—On admission, white blood cell count was 10,450, with 68 per cent neu- 
trophils and 32 per cent lymphocytes. Urinalysis showed 30 to 40 leucocytes and a trace of 
albumin. Intravenous pyelography was negative for renal pathology. 

Hospital Course.—A diagnosis of acute appendicitis was made and under general 
anesthesia the abdomen was opened through a McBurney incision. Upon reaching the 
peritoneum, a firm mass approximately the size of two fists could be felt in the cecal area. 
No point of fluctuation could be felt laterally; the peritoneum was opened medial to the 
mass. The medial aspect of the mass was found to consist of an edematous and indurated 
loop of ileum overlying a distended and indurated cecum. Both structures were in turn 
firmly adherent to the lateral peritoneum. Unable to find a true abscess or region of fluctua- 
tion, an attempt was made to separate the cecum and ileum from the parietal peritoneum. 
This resulted in tearing the muscularis of the bowel and it was feared that perforation of 
bowel might result if dissection was continued. Believing the process to represent infection 
of the cecum and appendix with a walled-off perforation, it was felt inadvisable to proceed 
further at this time. Malignancy, tuberculosis, and actinomycosis were viewed with sus- 
picion, but there was not enough evidence to allow us to proceed with assurance. The 
peritoneum was closed medially. Laterally a Penrose drain was inserted through the ad- 
herent parietal peritoneum and against the cecum. The wound was closed. 

Postoperatively the patient received penicillin, sulfadiazine, and continuous gastric 
drainage. The postoperative course was quite uneventful. Very little discharge was ob- 
served and the drain was removed in five days. The patient became afebrile in ten days, 
and on the fifteenth postoperative day a barium enema demonstrated a normal outline of 
the cecum with no evidence of malignancy. The abdomen was reopened through the Mce- 
Burney incision twenty-one days after the first operation. The induration and edema of the 
cecum and ileum had completely subsided and the adhesions were easily broken. The 
appendix was indurated throughout and coiled in a spiral upon itself. Its pathologie state 


x 
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was felt by the operator to be one of subsiding inflammation. Appendectomy was performed 
and the appendical stump was readily inverted into the cecum. The patient’s convalescence 
was again uneventful. 

Histologic examination, however, revealed adenocarcinoma in the proximal third of the 
appendix. In the second week following appendectomy, the patient was prepared for 
ileocolectomy. On the thirteenth postoperative day, or five weeks from the original opera- 
tion, the abdomen was reopened through a right rectus incision. The point of inversion of 
the appendical stump felt normal. However, on the ascending colon and terminal ileum 
there were two firm nodular areas which aroused suspicion of malignant involvement. The 
other abdominal viscera were normal. The terminal one and one-half feet of ileum, the 
ileotransverse 


right colon, and corresponding mesentery were resected and a_ side-to-side 
colostomy was performed to the right of the middle colic artery. The patient’s postopera- 
tive course was uncomplicated and he was discharged two weeks after the last operation. 





Fig. 1.—Mucoid change in adenocarcinoma of colonic type (x100). 


Pathology.—The specimen from the second operation was a roughly spherical mass 2.5 
em. in diameter, with a smooth, opaque surface, slightly discolored by hemorrhage. On see- 


tioning it was found to consist of an appendix coiled upon itself several times, the loops 
made adherent by fibrous tissue in which a gelatinous and translucent, colorless material 
was present. 

On microscopic examination the architecture of the appendix was found disrupted by 
masses of cancerous cells, predominantly tall, columnar, glandular epithelium in papillary 
formation. Numerous mitotic figures some of which were atypical, prominent nuceoli, hyper- 
chromicity of the nuclei, loss of polarity, and marked pleomorphism were demonstrated. Most 
prominent was the overproduction of a mucinous colloidal substance similar to that seen in 
colonic mucinous adenocarcinoma (Fig. 1). Within this substance many acicular spaces, the 
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Fig. 2.—Wall of appendix showing replacement of mucosa by cancerous tissue (X60). 
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Fig. 3.—Malignant epithelium resembling pseudomyxoma_ peritonei (X100). 
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site of cholesterol crystals, were found. In a few regions the cancerous tissue assumed a 
medullary arrangement. The entire appendical wall was infiltrated and replaced by tumor, 
but a few sections showed the neoplastic tissue only to be lining the lumen (Fig. 2). 
Occasional collections of cells on the serosal surface and in the mesoappendix showed 
more differentiation; here the polarity of nuclear arrangement was normal and mitoses 
were infrequent. In these regions, the production of mucoid material was prominent and the 


secreting epithelium closely resembled that seen in pseudomyxoma peritonei (Fig. 3). 
In the appendical wall there was a generalized infiltration of acute and chronic in- 


flammatory cells. 

The specimen from the third operation, consisting of the terminal ileum, cecum, and a 
segment of the ascending colon, was carefully examined. Numerous sections were taken 
from the cecum, in the region of the base of the appendix, and from the nodules seen at 
operation. No neoplastic tissue was found. 


Diagnosis was primary adenocarcinoma of the appendix. 


COMMENT 


The complex picture noted during the first operation aroused suspicion as 
to the etiology of this lesion. Inflammation alone could have been responsible, 
but in the absence of abscess, along with the recognized danger attending per- 
sistent manipulative surgery, we chose to drain, treat conservatively, and re- 
operate at a safer time. The patient’s splendid recovery justified the conserva- 
tism, and the appendix was removed without danger to the patient during the 
second operation. This time the evidence of specificity was so seant that the 
possibility of neoplasm was not entertained and accordingly frozen section was 
not requested. Admittedly, the patient would have been spared one operation if 
we had been able to establish the correct nature of the condition at the first 
operation. Radical resection of the acutely inflamed lesion we believe would 
have been ill advised, but after the infection had largely subsided, ileocolectomy 
could have been safely performed instead of appendectomy. Persistence in the 
degree of radical therapy, after two echelons of maneuvering in this ease, 
appears to us to have been sound and, because of it, this patient should have 
an excellent chance for permanent recovery. 

In a search of the literature, no incidence has been found in which the 
diagnosis of carcinoma of the appendix was made preoperatively. It is rarely 
made from the gross findings at operation. The reported cases which have been 
diagnosed early fall into one of two categories: (1) those in which the appendix 
has been removed routinely during the course of abdominal operation for other 
conditions, and (2) those in which inflammation has necessitated appendectomy 
or exploration. 

This ease, as well as the previously reported cases, demonstrates the fact 
that malignant lesions of the appendix exist, and urgently demands that all 
surgically removed appendices be submitted for pathologic examination. When- 
ever suspicion arises, frozen section at the time of appendectomy may save the 
patient an additional operation, if the degree of infection does not contra- 
indicate radical surgery. As Lesnick and Miller’ have aptly postulated, once 
the diagnosis is established, the proper therapy requires a radical resection of 
a portion of the terminal ileum, the appendix, the right colon, and their 


mesenteries. 
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SUMMARY 


1. A brief review of the literature on adenocarcinoma of the appendix is 


presented. 


13. 
14. 


2. An additional case is reported with brief comments. 
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PRIMARY SUTURE OF THE DIVIDED CERVICAL TRACHEA 
A PRELIMINARY EXPERIMENTAL STUDY 
BERNARD MAIsEL, M.D., AND JAMES A. DiINGwaLL, M.D., New York, N. Y. 


(From the Department of Surgery, New York Hospital and 
Cornell University Medical College) 

PPROXIMATELY two years ago one of us was called upon to treat a 

young woman who had sustained a self-inflicted cut throat injury in which 
the cervical trachea was completely divided. Immediate suture anastomosis was 
carried out without drainage, and primary union without infection was obtained. 
Drainage of the neck was not employed. Stimulated by this result, the study of 
primary suture of the divided trachea in dogs was undertaken. Although 
initially the practical applications of such a procedure seemed limited to trauma, 
it has become apparent that resections of the trachea with direct end-to-end 
anastomosis might be feasible in treating malignant disease primary in the 
trachea or secondarily affecting the trachea from adjacent structures such as 
the upper third of the esophagus. 

In 1928 Scott? reported a successful primary end-to-end suture of the 
cervical trachea and esophagus following complete transverse division of these 
structures. Nach and Rothman? have indicated that primary suture may be 
effected after complete transverse division of the trachea if the ends are sepa- 
rated by no more than 2 to 4 em. More recently, Daniel® found that cireum- 
ferential defects of the trachea or bronehi in dogs which were temporarily 
bridged with a metal or glass tube developed a viable tissue cover about the 
tube. This regenerated wall was lined by flattened epithelial cells and in some 
animals well-differentiated cartilaginous rings were formed in the developing 
connective tissue about the prosthesis. The first evidence of cartilage was seen 
in specimens examined histologically three weeks after implantation. In one 
animal the prosthetic tube was removed from the trachea eight months after 
the operation. When the animal was examined one year later there were well- 
developed, evenly spaced, cartilaginous rings present throughout the regenerated 
tracheal bridge. The diameter of the trachea in this area was a little more than 
one-half that of the normal trachea. Longmire* reported the repair of an old 
posttraumatie tracheal defect in a human being by the insertion of a Lucite 
tube subeutaneously as a bridge between the stump ends of the trachea which 
was divided just below the larynx and at the level of the sternal notch. Since 
the prosthesis had not been removed at this writing, it is too early to deseribe 
the regenerated trachea that may have occurred. Longmire also indicated in 
his paper that experimental work is in progress which suggests the possibility of 
repair of circumferential defects of the trachea by the use of tracheal 
homografts. 

PROCEDURE 


Nine dogs were employed in this experiment. In six, under intravenous 
sodium nembutal anesthesia, a linear incision was made in the neck in the 
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midline and the strap muscles were spread to expose the trachea. This was 
completely divided in the soft tissue between the tracheal rings. The trachea 
was then anastomosed using a continuous running mattress suture of No. 7 
twisted silk. By placing saline solution in the wound it was possible to de- 
termine the presence of any leaks at the suture line, which if found were re- 
inforeed with single interrupted sutures. At times some of the sutures ap- 
parently went directly through the cartilaginous ring, and some extended into 
the lumen of the trachea and hence were not completely subepithelial. These 
dogs were autopsied at intervals of one week and the site of the tracheal 
anastomosis was removed. Photographs were taken of the gross specimen, and 
microscopic sections made of the six specimens. 

In a second group a similar type procedure was carried out in three dogs, 
but in addition, segments of the trachea were resected up to 244 em. in length. 
End-to-end anastomosis was earried out in two of these dogs, as deseribed in the 
first group, and in the other a running mattress suture was used posteriorly in 
the soft tissues or membranous portion of the trachea, and interrupted mat- 
tress sutures were placed laterally and anteriorly in the cartilage. The wounds 
were closed in layers with silk. These anastomoses were examined endoscopically 
during the ensuing six weeks. At intervals of two, four, and six weeks, the 
animals were sacrificed and the site of anastomosis was resected for gross and 
histologie examination. 

RESULTS 

There was no infection locally or in the mediastinum in any of the animals, 
even though no antibiotic or chemotherapeutic agents were employed loeally or 
systemically. No tissue crepitus suggestive of a leak was noted in any dog, nor 
was there evidence of obstructed breathing or impaired airway. Postoperatively 
all wounds of the trachea and surrounding structures healed by primary in- 
tention. It was evident that the strap muscles were fixed intimately to the 
trachea in all animals, probably providing some blood supply to the suture 
line. Healing occurred in all tracheas of the first group of animals without 
narrowing of the lumen, except in one dog in which there was stenosis to 
approximately two-thirds of the normal diameter, although there was no ap- 
parent reason for narrowing in this particular dog. The crescent-shaped veil 
that produced the decreased lumen consisted of scarring and thickening in the 
submueosa of the posterior or membranous portion of the trachea. Endo- 
scopically, during the first postoperative week, marked congestion occurred at 
the site of the anastomosis. This increased vascular supply decreased after 
healing occurred and was not conspicious after three weeks. At no time was 
granulation tissue prominent between the joined segments. Microscopically, 
at one week, granulation tissue was present only as a bridge between adjacent 
tracheal rings. During the second week, blood supply was observed extending 
from the markedly vascularized adjacent submucosa and from the peritracheal 
areolar tissues. Later in the process of healing, fibroblasts replaced the earlier 
type granulations. Very little reaction occurred about the silk sutures and 
these were noted passing through the tracheal cartilages (Figs. 1 and 2). 
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In the second group of animals similar healing of the suture line was 
evident. The amount of trachea which could be resected seemed limited only by 
the mobility of proximal and distal segments. In the dog it was obvious that 
as much as 5 to 7 em. of the trachea could easily be removed because the 
mediastinal portion of the trachea could readily be brought 3 to 4 em. higher 
into the neck, and the pharyngeal portion of the trachea could be mobilized 
and moved a distance of at least 2 to 3 em. 





Fig. 1.—Specimen removed at the end of six weeks. Arrow points at the region of anastomosis. 
The blackened area represents intimately adherent muscle. 
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Fig. 2.—Photomicrograph (X150) showing the line of anastomosis at six weeks. Scar 
has bridged the gap between cartilaginous rings. At the right there is a partly fragmented 
silk suture. 
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DISCUSSION 


It is apparent from these studies that the regenerative power of the tracheal 
wall is excellent. Despite the initial apparent lack of blood supply, a well- 
vascularized granulation tissue developed at the site of the anastomosis, limited, 
however, to a narrow bridge between adjacent cartilaginous rings. The healed 
tracheal anastomosis developed collagen and fibroblasts at the suture line but 
layer healing was evident. The regenerative ability of the lining epithelium is 
well known and is apparent in this experiment. There can be no doubt that the 
adjacent vascular structures such as the strap muscles aid significantly in 
affording a good vascular supply to the suture line. The use of a continuous 
mattress suture for the anastomosis is technically more difficult to effect in the 
cartilaginous portion than when interrupted mattress sutures are used, although 
either method is readily employed on the soft tissue portions of the trachea. 
Daniel commented on the great regenerative power of tracheal cartilage, and 
although no cartilage was noted at the site of repair in any of this group of 
animals, it would not be necessary in primary suture. This procedure, done 
without assistance of a tracheotomy, would indicate that fairly extensive seg- 
ments of the cervical trachea may be resected, and primary end-to-end anas- 
tomosis done for either malignant disease in the trachea, injury of the trachea, or 
malignant disease extending from adjacent structures to affect the trachea or 
bronehi. 

SUMMARY AND CONCLUSION 


Primary suture of the divided trachea in dogs can be accomplished with 
good healing evident at the end of one week, and with a well-developed sear in 
the wall of the trachea at the end of six weeks with completely regenerated lining 
epithelium at this time. Resections of the trachea are feasible since the distal 
or mediastinal portion of the trachea and the subpharyngeal portion of the 
trachea are quite mobile in the dog and can be brought together without undue 
tension. Infection was not a serious complication as expected, even though 
chemotherapeutie or antibiotic agents were not used. 
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LOBECTOMY FOR BRONCHIOGENIC CARCINOMA 
Donavp B. Erruer, M.D., CLEVELAND, OHIO 


(From the Cleveland Clinic and the Frank FE. Bunts Educational Institute ) 


RAHAM,' in 1933, reported the first successful pneumonectomy for bron- 

chiogenie carcinoma. Since that time the treatment of this entity has 
become entirely surgical. With the impetus of Graham’s work, pulmonary re- 
section for carcinoma of the bronchus has been given an extensive trial by 
surgeons and is established as the best therapy available today. 

With the acceptance of pulmonary resection in the treatment of bronchio- 
genic carcinoma, the quantitative aspect of the pulmonary resection was the 
next matter of consideration. In the light of our present experience we should 
be able to decide on the type and the method of pulmonary resection that has 
given the best results. In 1947, Reinhoff? reviewed his experience in the 
treatment of carcinoma of the bronchus and concluded: ‘‘In our present state 
of knowledge, the only efficacious method for treatment of pulmonary carcinoma 
is by the surgical removal of the entire organ together with the regional lymph 
nodes. . . surgical methods short of total pneumonectomy are not efficacious.’’ 
During the same year, Ochsner and associates* reviewed their cases and stated, 
‘‘The only satisfactory treatment of carcinoma of the lung is surgical extirpa- 
tion of the involved area, preferably by pneumonectomy.’’ An excellent review 
of the surgical aspects of bronchiogenie carcinoma was published coincei- 
dentally with this report by Jones* in 1947. He wrote ‘‘ Total pneumonectomy 
with resection of the regional mediastinal, subearinal and azygos lymph nodes is 
the only operation that offers a cure.’’ There is little doubt that the collective 
opinion of surgeons who are treating bronchiogenie carcinoma today will agree 
completely with that expressed by Graham, Reinhoff, Ochsner, Jones, and 
others who have written on this subject. In almost every case the diagnosis of 
a bronchiogenie carcinoma makes the procedure of total pneumonectomy man- 
datory. 

If the premise that total pneumonectomy is the treatment of choice in 
carcinoma of the lung is accepted, what then is the place of lobectomy? At 
this time it is difficult to answer the question since comparable statistics are not 
available, nor is there a significant amount of reported cases in which carcinoma 
of the bronchus has been treated by lobectomy alone. Only when an adequate 
series of patients who have undergone lobectomy for bronchiogenic carcinoma 
has been followed will the question be answered. Until, however, a statistical 
conclusion can be reached, one is certainly entitled to consideration of the 
philosophie approach to the problem. 

A small group of eases has been selected for consideration. This group by 
no means constitutes a series and certainly will not justify any conclusions in 
proving a surgical concept. They are presented primarily as illustrations of 
a few of the problems that do arise in patients who are studied for pulmonary 
resection. 


> 


Received for publication, Aug. 3, 1949. 
730 











Volume 27 LOBECTOMY FOR BRONCHIOGENIC CARCINOMA 731 


Number 5 


CASE REPORTS 

CASE 1.—A patient, aged 66 years, was initially referred to the Cleveland Clinic Hos- 
pital for an upper gastrointestinal complaint and suspicion of a gastric malignancy. The 
past history was significant in that the patient had been a coal miner for more than thirty 
years, and for the two years prior to admission had been associated with the clay products 
industry, where he had been exposed to clay dust inhalation. Careful examination of the 
gastrointestinal tract revealed no evidence of abnormality. However, a radiographic ex- 
amination of the chest showed evidence of silicosis and a partial atelectasis of the right 
lower lobe. Bronchoscopic examination demonstrated a tiny granular area within the right 
lower lobe orifice. There was no evidence of fixation of the main-stem bronchus. A biopsy 
of this area was reported as showing moderately differentiated squamous-cell carcinoma. 
On the basis of these findings and because no evidence of inoperability could be demon- 
strated, exploration of the right thorax was recommended. On Jan. 5, 1949, the patient was 





A. B. 


Fig. 1 (Case 1).—A, Roentgenogram of the thorax demonstrating the partial collapse 
of the right lower lobe produced by bronchiogenic carcinoma arising in the particular bronchus. 
B, Illustration of the postoperative appearance of the chest prior to discharge from the 
hospital. The right lung has been removed and the trachea appears to be in the midline. 
This patient manifested a definite pulmonary insufficiency and died approximately three 


months later from cardiac failure. 


subjected to an exploratory thoracotomy. A moderate amount of fluid was noted in the right 
hemithorax. Subsequent studies of this fluid did not demonstrate the presence of malignant 
cells. Examination of the hilum showed no evidence of suspicious lymphadenopathy except 
for one or two enlarged firm glands along the course of the inferior pulmonary vein. A right 
total pneumonectomy was then carried out. Examination of the gross specimen showed a 
tumor of the right lower lobe, the proximal extension of which apparently stopped at the 
primary divisions of the right lower lobe bronchi. There appeared to be direct invasion of a 
lymph node adjacent to the inferior pulmonary vein. Examination of the remainder of the 
hilum with particular reference to the artery, the superior pulmonary vein, and associated 
lymphatics revealed no evidence of gross or microscopic tumor cells. The patient withstood 
the operative procedure favorably and a careful aspiration bronchoscopy was performed 
before he was returned to the recovery room, The immediate convalescent period was es- 
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sentially uneventful except for transitory cyanosis whenever the nasal oxygen was discon- 
tinued. Careful observation and frequent radiographic studies were carried out to insure 
positioning of the mediastinum in the midline, and every attempt was made to keep thie re- 
maining tracheobronchial tree free of any secretions that might produce obstructive type of 
pneumonitis, One week later the patient’s condition was essentially unchanged. He was 
comfortable only when receiving a minimum of 3 liters of intranasal oxygen. A number of 
attempts were made to introduce or to remove air from the right hemithorax in order to 
observe the effect of altering the respiratory dynamics. These efforts proved to be entirely 
fruitless. Occasional rales were heard in the remaining left lung and several courses of 
bronchodilators were instituted on an empirical basis. At no time, however, was the pa- 
tient’s condition improved, and on January 22 he was discharged by ambulance to his home, 
where continuous nasal oxygen was instituted in the patient’s own bedroom. <A number of 
communications from the members of the family and the local physician gave reports on the 
patient’s progress. It had become apparent that the pulmonary function of the remaining 
left lung was insufficient to maintain the patient satisfactorily except at complete bed rest 
in a Fowler position. Approximately three months after pneumonectomy, the patient 
expired with a terminal diagnosis of acute heart failure. 

The tragie circumstances following a total pneumonectomy for a bronchio- 
genie carcinoma illustrate only too well the problems that arise in performing 
total pneumonectomy in the patient who is in the old-age group and who is 
already suffering from an additional pulmonary disease; in this particular case, 
pneumoconiosis was present as the result of having been a miner for many years. 
In retrospect, it is apparent that the patient could have been operated upon 
by only a bilobectomy, sacrificing the right lower and middle lobes, and pos- 
sibly have survived this loss of pulmonary tissue. Little comfort is derived 
from the knowledge that the patient died because of his inability to survive 
with only one lung. 

CasE 2.—A man, aged 76 years, was admitted to the Cleveland Clinic Hospital on Nov. 
16, 1948, complaining of a productive cough of about six months’ duration. The onset was 
originally attributed to pneumonia, at which time the patient manifested chills, fever, pain 
in the anterior part of the chest, and a frothy sputum that persisted. After complete ex- 
amination a most significant finding was manifested by roentgenogram of the chest. <A 
lesion could be demonstrated in the midportion of the right lower lobe. The diagnostic 
studies, including bronchoscopy and cytologic examination, were inconclusive. At the com- 
pletion of the patient’s examinations the diagnosis was neoplasm of the right lung, and 
surgical intervention was indicated. In view of the fact that the patient was elderly and 
that the lesion appeared to be well circumscribed and limited to the right lower lobe, it was 
felt lobectomy should be considered if obvious surgical contraindications were not en- 
countered. On Dee. 8, 1948, exploratory thoracotomy was carried out. The essential find- 
ings appeared to be limited well within the parenchyma of the right lower lobe. Although 
tissue diagnosis was not obtained to confirm the impression of malignancy, the lesion in 
question was considered undoubtedly carcinoma. As the hilum of the lung appeared to be 
essentially normal, there was no evidence of any invasive characteristics of the palpable 
lesion in the right lower lobe, and in view of the patient’s age and general condition, a right 
lower lobe lobectomy was performed. Subsequent pathologic studies of the specimen re- 
vealed that the diagnostic impression was pulmonary adenomatosis. This extremely rare 
disease was not considered preoperatively and the entire operative procedure was carried out 


under the mistaken assumption that the surgeon was dealing with a bronchiogenic carcinoma. 

This case is discussed merely to call attention to the importance of a 
specific diagnosis before pneumonectomy is undertaken. Although a lobectomy 
was performed, it cannot be considered an error of surgical judgment; however, 
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A. B. 


Fig. 2 (Case 2).—A, Anteroposterior projection of the thorax demonstrating a neoplastic 
process in the right lung field. 

B, Right lateral projection of the chest which aids in localizing the lesion to the right 
lower lobe. This patient was operated upon under the mistaken impression of bronchiogenic 
carcinonfa. The final pathologic diagnosis was pulmonary acenomatosis or multicentric 
capillary adénocarcinoma. 
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A. B, 


Fig. 3 (Case 3).—A, Routine roentgenogram of the thorax demonstrating a_ solitary 
tumor in the left lower lobe at the levei of the anterior fifth rib. 

B, Roentgenogram taken exactly three years after the removal of the left lower lobe. 
Tissue studies revealed the solitary lesion to be a peripheral bronchiogenic carcinoma. There 
has been no evidence of metastases or recurrence of the neoplasm. 
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should a total pneumonectomy have been performed under the impression that 
the operator was dealing with pulmonary carcinoma, the needless sacrifice of 
pulmonary tissue would have been tragic. 


CASE 3.—A 52-year-old patient was first observed for an undiagnosed lesion in the left 
lower lobe at the Walter Reed General Hospital in June, 1946. He had no localized symp- 
toms of any kind and apparently enjoyed excellent health. The lesion in question had been 
observed on a routine roentgenogram of the chest and re-examination of old films proved 
that the lesion had not been present approximately one year before. After all available 
studies had been performed and no diagnosis decided upon, exploration of the left thorax 
was advised. On Aug. 6, 1946, a left thoracotomy was carried out and the left lung care- 
fully examined. The lesion was approximately the size of a golf ball and was in the central 
portion of the parenchyma of the left lower lobe. There was no evidence of lymphadenopathy, 
and the impression was that the lesion probably represented tuberculoma. A left lower lobe 
lobectomy was performed and, when the specimen was sectioned, the lesion was thought to 
be a neoplasm. It was felt that it probably represented a solitary metastasis. However, 
frozen section was suggestive of a bronchiogenic carcinoma. Because of the indecision at 
the time of surgery and the absence of any demonstrable evidence of metastasis in the 
mediastinum or adjacent structures, the left upper lobe was left in place and the operation 
terminated. The patient made an uneventful recovery and, after a period of observation, 
returned to active duty. At the time of this writing he is a member of the Army Air Force 
and has been under continued observation with periodic radiologic studies of the chest and 
physical examinations carried out at the Walter Reed Hospital. Careful pathologic studies 
revealed this lesion to be a peripheral, well-cireumscribed, bronchiogenic carcinoma, but 
demonstrated no evidence of lymphatic or bronchiogenic dissemination. 


Whereas there will be a greater lapse of time before a cure will be ae- 
knowledged in this particular instance, it is difficult to believe that a sacrifice 
of the left upper lobe would have improved the prognosis in this case. 


CasE 4.—A patient was referred to the Cleveland Clinic because of an incidental 
roentgen finding of a mass in the lower right lung field. This roentgen examination was 
part of a routine tuberculosis survey conducted in Newark, Ohio. Whereas the patient had 
been unaware of any disease, in retrospect he admitted a mild, dry cough that had been per- 
sistent for an indefinite period of time. Other than this, he denied any history of localizing 
symptoms of intrathoracic neoplasm. Physical findings on examination were essentially 
normal, and laboratory studies were noncontributory except for the roentgenogram of the 
thorax, which revealed a solitary density approximately 8 cm. in diameter which appeared 
to be in the lower lobe of the right lung. Bronchoscopic examination was carried out and 
was found to be essentially normal in all respects. Smears were made from the right main- 
stem bronchus and the orifice of the primary divisions of the right lower lobe for cytologic 
studies. No tumor cells could be demonstrated. The patient was advised to submit to ex- 
ploratory thoracotomy, which was performed on Dec. 9, 1948. Exploration of the right 
lung and adjacent structures revealed a firm mass the size of a tennis ball that appeared 
to be centrally located in the parenchyma of the right lower lobe. There was no evidence 
of local invasion and six hilar lymph nodes were identified and carefully removed for study. 
A bilobectomy was performed, removing the right lower and right middle lobes. There was 
no fixation of the bronchus distal to the point of amputation nor any other evidence of in- 
vasion of the hilar structures. The specimen, upon removal, was sectioned by the depart- 
ment of pathology and the mass in question proved to be a well-circumscribed neoplasm, 
5 em. in diameter. Frozen tissue studies revealed it to be a squamous-cell carcinoma, 
moderately well-differentiated. With this knowledge, the operator examined the hilar 
structures of the remaining right upper lobe and detected no evidence of gross abnormality. 
Frozen studies were then made of the bronchus at the site of transection and, again, no 
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tumor cells could be identified. It was the surgeon’s conviction at the time of operation 
that sacrifice of the right upper lobe could not be expected materially to alter the prog- 
nosis of this particular patient. For that reason, no further resection was carried out. The 
patient made an uneventful recovery, and returned to his former occupation. The time 
interval has been so short that no conclusions can be reached. However, it can be stated 
that the patient has no obvious impairment of respiratory function; he is capable of a rather 
vigorous life and in no way suffers the disability that might accompany a total pneumonec- 
tomy. Careful studies in the department of pathology* have unearthed no suggestion of 
tumor metastasis in the operative specimen and the accompanying lymph nodes removed 
from the pulmonary ligament, hilar region, and mediastinum. 





A. B. 


Fig. 4 (Case 4).—A, Roentgenogram demonstrating an asymptomatic mass in the right 
lower lobe that was initially discovered on a routine tuberculosis survey examination. 

: B, Demonstration of tha postoperative appearance of the chest two months after sur- 
gical removal of the right lower lobe. The apparently solitary lesion proved to be a cen- 
a ecavitating bronchiogenic carcinoma described as a_ well-differentiated, squamous-cell 
ype. 


Case 5.—A 70-year-old retired railroad employee had been observed at the Cleveland 
Clinic over a period of several years for suspected Paget’s disease. Roentgen examination 
of the thorax at one time revealed a small infiltrating lesion in the left upper lobe. Re- 
peated examinations during the ensuing years revealed progressive enlargement of this 
lesion until a well-circumscribed density appeared that was approximately 2 em. in diameter. 
It had been noted repeatedly that the patient had clubbing of the fingers and, in addition to 
this, complained of exertional dyspnea, orthopnea, anginal type of pain, and peripheral 
edema, These latter symptoms were attributed to cardiac failure and were not considered 
ag related to the pulmonary lesion. The patient was first referred to the department of 
thoracic surgery on Feb. 8, 1949, and it was the opinion of the examiner that this lesion 
probably represented a bronchiogenic carcinoma in the apical posterior segment of the left 
upper lobe. Although no tissue diagnosis could be obtained, exploratory thoracotomy was 
advised and the patient consented to this procedure. He was admitted to the Cleveland 
Clinic Hospital on Feb. 9, 1949, and a rigid cardiac regime was instituted. The therapy 


*By Dr. J. B. Hazard. 
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consisted of low salt diet, digitalis, and mercurial diuretics with noticeable reduction in 
the patient’s weight and improvement in the peripheral edema. Approximately eight days 
following admission to the hospital, he was operated upon and exploration of the left hemi- 
thorax was carried out. The lesion could be palpated easily in the apical segment of the left 
upper lobe and it was assumed that it represented a bronchiogenic carcinoma, There was no 
evidence of mediastinal invasion by direct extension, nor was there any demonstrable lymph 
node that indicated metastatic involvement. Because of the patient’s age and the com- 
plicating cardiac disease, it was felt that a left total pneumonectomy might result in pul 
monary insufficiency. For this reason a left upper lobe lobectomy was carried out. The 
left upper lobe was then resected, the patient tolerating the procedure favorably. When 
the operative specimen was examined, it was neted that the small squamous-cell carcinoma 
arose from a bronchial branch at a point 6 em. above the amputated left upper lobe bronehius. 





A. B. 


Fig. 5 (Case 5).—A, Roentgenogram demonstrating a peripheral bronchiogenic carci- 
noma in the left upper lobe that was removed by left upper lobe lobectomy. 

B, Roentgenogram demonstrating the appearance of the thorax three months after 
lobectomy. 


The operation was then completed with closure of the thoracotomy incision and water-seal 
suction instituted. The tube was removed on the first postoperative day and roentgen ex- 
amination revealed complete expansion of the left lower lobe to fill the left hemithorax. 
The patient became ambulatory after twenty-four hours and had a surprisingly uneventful 
postoperative recovery. It was interesting to note that there was complete relief from all 
edema of the feet, ankles, and hands for the first time since the patient had been observed 
at the Cleveland Clinic. The hospital convalescence was again uneventful and the patient 
was discharged on Feb. 27, 1949. Not only has he shown no evidence of pulmonary em- 
barrassment but there has been a surprising constitutional improvement since the time of 
surgery. 

How well this patient would have tolerated pneumonectomy is problematic 
but there is every reason to believe that pulmonary function would have been 
reduced to a critical level. From the peripheral position of this lesion, there 
seems to have been little to gain by pneumonectomy. 
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DISCUSSION 


In the statistical studies that have been offered by Ochsner, Reinhoff, 
Graham, Jones, and others, it has been possible to determine the number of 
patients who reasonably can be expected to be alive after a given period of five 
years; likewise, the expected hospital mortality rate from the surgical procedure 
of pneumonectomy has been established moderately well. There is one point, 
however, that still needs clarification. It has been assumed that those patients 
who have died following pneumonectomy and who are not included in the hos- 
pital mortality group have died because of the malignant disease which has 
rendered their particular case incurable. This, however, is not a justifiable con- 
clusion. It is reasonable to expect that a large number of people who have 
suffered a total pneumonectomy will die of other causes than incurable bronchio- 
genie carcinoma or the inability to survive with one lung. In those patients 
who have diseases, in addition to the pulmonary neoplasm, which have vitally 
effected pulmonary function, the operative procedure of total pneumonectomy 
appears formidable. Such diseases as senile emphysema, and advanced occupa- 
tional diseases including silicosis, beryllosis, and pneumoconiosis, frequently 
will reduce pulmonary function to the point that the individual cannot survive 
with one lung. In these patients, pneumonectomy is a crippling and sometimes 
a fatal operation. If it were possible to determine in all cases prior to surgery 
the function of the uninvolved lung, the decision as to extent of resection could 
be established easily. However, this is not practical at the present time and 
such advance information can be obtained only in the few centers where ade- 
quate pulmonary function studies are available to the surgeon. 

Occasionally patients are seen who have a pulmonary neoplasm situated 
well beyond the primary divisions of the bronchi. In such a ease, exploratory 
thoracotomy is frequently the only means of establishing a diagnosis. When a 
well-cireumseribed peripheral bronchiogenic carcinoma is found at surgery, the 
temptation is to perform lobectomy rather than total pneumonectomy. Such 
cases, then, merit individual consideration. When such a tumor is localized 
to a segment of the left lower lobe, it seems questionable to sacrifice the ap- 
parently normal left upper lobe. While many surgeons will argue that the 
only good treatment for cancer is the removal of an entire organ, it is obvious 
that this is a philosophic approach to the problem and cannot be accepted as a 
fundamental step involving every case of carcinoma. The surgeon who will 
undertake the responsibility of treating a patient with a pulmonary neoplasm, 
the diagnosis of which has been established or is strongly suspected, must exer- 
cise freedom of action and judgment when the effected lung is exposed at 
thoracotomy. Every total pneumonectomy should be performed from the stand- 
point of the individual case rather than the majority. 

Head,’ in discussing the treatment for bronchiogenic carcinoma, advocated 
consideration of lobectomy in patients in the older age groups. Accepting the 
fact that there will be a greater number of five-year cures following pneumonec- 
tomy, Head pointed out that lobectomy is a much less crippling operation and 
following it many patients retain a good vital capacity and are able to function 
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normally. Reporting a series of fifty-six patients who were treated for bronchio- 
genic carcinoma by pulmonary resection, Adams® stated that the survival rate 
in patients for whom lobectomy was selected had been as good as for patients 
treated by pneumonectomy. Adams amended, however, that the selection of 
patients for lobectomy has been reserved for those cases of peripherally situated 
upper or lower lobe lesions where there was no demonstrable nodule involvement 
and where the advantages of greater functional capacity and of lessened opera- 
tive risk had to be considered. Neuhof and Aufses’ stated that lobectomy is a 
properly conceived operation which may be curative for circumscribed and 
peripherally invasive carcinoma of the lung. Their conclusion was based on a 
study of the interval and late results reported on fifty-two patients who sur- 
vived operation for bronchiogenie carcinoma at the Mt. Sinai Hospital, New 
York. 

Other factors that merit consideration in the selection of resection for a 
bronechiogenic carcinoma are the anatomic features of the lung with particular 
reference to its lymphatic drainage and its interlobar fissures. Correlated with 
the anatomic features are the characteristics of the neoplasm in their dissemina- 
tion by blood stream, lymphatic drainage, and direct invasion. Whereas the 
poorest results in surgery have followed those cases where peripheral invasion 
to neighboring structures has been demonstrated, this factor in itself must be 
considered as a strong indication for ineurability and inoperability. The pos- 
sibility of blood borne metastasis in a given ease is a difficult one to establish 
or to disprove; undoubtedly the topographic position of the tumor in reference 
to the lobar pattern is not the significant feature when hematogenous metastases 
are present. Lymphatic drainage, however, does seem to follow a fairly well- 
established pattern in the lung. Most surgeons accept the fact that the apical 
portion of the lung drains by way of the azygos nodes or the lymph chain as- 
sociated with the arch of the aorta. In the same way lesions located in the 
peripheral portion of the lower lobe, particularly those near the diaphragmatie 
surface of the lung, have a tendeney to drain into the nodes of the pulmonary 
ligament and along the course of the inferior pulmonary vein. There is a 
question as to the advisability of removing an entire lung for a lesion that is 
extremely peripheral and which shows no gross evidence of lymphatic periph- 
eral invasion, particularly if the surgeon’s judgment has been influenced by 
the fact that the patient is in the older age group with a history of aecompany- 
ing pulmonary disease or cardiorespiratory dysfunction. 


CONCLUSIONS 


An attempt to formulate specific criteria where lobectomy would be prefer- 
able to pneumonectomy might prove both foolish and dangerous. Fortunately, 
the majority of cases are reasonably clear-cut and the selection of total pneu- 
monectomy is almost mandatory. There will be the occasional case, however, 
where the judgment of the surgeon will be challenged by the factors of limited 
pulmonary function and the topography of the involved lung tissue. It is in 
these unusual cases that blind adherence to an established precept is unjusti- 


fied. 
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A SIMPLIFIED METHOD OF DRESSING AND SKIN-GRAFTING 
EXTENSIVE BURNS 


FRANK R, DENMAN, M.D., LovuISVILLE, Ky. 


(From the Department of Surgery, University of Louisville School of Medicine and the 
Louisville General Hospital) 


UE to more adequate understanding of the pathologic physiology of ex- 

tensive burns, increasing numbers of patients survive the stages of shock 
and toxemia, but the care of their massive granulating wounds remains a serious 
problem. This critical phase of the patient’s injury is characterized by chronic 
sepsis, severe anemia, and progressive weight loss. 

Chronic infection is often present and engenders toxic fever, increased 
tissue catabolism, and bone marrow depression. Anemia is due primarily to 
constant blood loss from the granulating surface;' however, bone marrow de- 
pression and deficiency in total available protein for hemoglobin formation are 
contributory.2, Weight loss occurs rapidly, consequent to a marked and per- 
sistent protein deficiency, which is due to excessive loss of nitrogen in the urine 
and the wound exudate, combined with an increased demand for protein for 
repair processes. Toxic anorexia and nausea contribute further to the nitrogen 
imbalancee.* 

In addition to interfering with wound healing and decreasing resistance 
to infection, chronie protein depletion, weight loss, and anemia are associated 
with a significant reduction in blood volume which increases susceptibility to 
shock. The poor tolerance of such patients for anesthesia and surgical pro- 
cedures is generally recognized. 

The proper management of these patients with extensive granulating burns 
and the chronie shock syndrome has as its primary objectives the correction 
of anemia, protein depletion, and blood volume deficit by massive replacement 
therapy, control of infection with antibiotics and chemotherapy, and the prompt 
epithelization of the granulating surfaces by skin grafts. 

Preparation of large granulating wounds for skin grafting requires fre- 
quent changes of dressings. These procedures, in the adult patient, have proved 
arduous and lengthy. They require several assistants and much awkward and 
shock-provoking positional change of the anesthetized patient. 

By utilizing a suitable orthopedic table, many advantages are gained. The 
extremities and greater portion of the trunk can be suspended, both in the 
supine and prone positions. Dressings can be rapidly removed, skin grafts 
taken and applied, and new dressings completed briefly and without the neces- 
sity of clumsy and strenuous elevation of the extremities or trunk by many 
assistants. To stabilize the patient, very little traction is necessary in the 


supine position and only slightly more in the prone. 
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Fig. 2. 


Fig. 4. 





Fig. 1.—Obese patient with extensive burn in prone 
Fig. 2.—Aluminum foil is applied. 
Fig. 3.—Bulky gauze is applied for even pressure. 


; Fig. 4.—Head roll gauze is easily wrapped about the patient’s trunk. Similar dressings 
will cover the extremities. 


position on a fracture table. 
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Since both donor and recipient areas are easily isolated by proper draping, 
two teams may operate simultaneously. Old dressings are removed and neces- 
sary cleansing and débridement done while grafts are taken. Other grafts are 
cut as previous ones are sutured in place. When sufficient skin has been taken, 
donor areas are dressed and the donor surgeon joins the recipient team. Pres- 
sure dressings, consisting of aluminum foil or fine mesh gauze, mechanics’ 
waste, elastic bandages, and stockinet, are easily and quickly applied to the 
extremities and are carried over the buttocks and trunk as in the application 
of a double hip spica and body east. 





Fig. 5.—Dressing completed by applying elastic bandages. 


With this method, less effort is expended, operating and anesthesia times 
are shortened, and shocking positional manipulations are obviated, enabling 
the patient and the surgeons to better withstand the procedure. 
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THE EXCRETION OF NITROGEN AND ELECTROLYTES FOLLOWING 
THERMAL BURNS IN THE RAT 


First LIEUTENANT JOHN W. Braascu,* MepicaL Corps, ARMY OF THE UNITED 
STATES, AND JOHN H. BE xi, B.S.,* AND STaNLEY M. Levenson, M.D.,t 
Cuicaao, ILL. 


THERMAL burn induces a variety of metabolic effects? which are for the 

most part interrelated. Probably the most firmly established of these 
alterations is the increased urinary excretion of nitrogen.’® ** The excretion of 
intracellular electrolytes has been the object of considerable attention in the 
past because it is thought to correlate with changes in tissue nitrogen,?> and 
ion exchange across the cell membrane.' It is of interest, therefore, to know 
how thermal injury affects the excretion of potassium and phosphorus. Present 
data on the electrolyte excretion following burns in patients are inadequate. 
The clinical study of Cope and associates® of patients burned in the Cocoanut 
Grove fire was necessarily complicated by the following factors which are 
avoided in the present study: (1) the metabolic observations did not begin 
until two to four days after the burn, (2) the patients were on fluctuating 
dietary intakes which were usually low immediately following the burn, and 
(3) all patients on whom electrolyte data are available had moderate to severe 
pulmonary damage. However, it was observed in three of four patients that 
within the first four days following the burn, there was a negative potassium 
balance on low potassium intakes. In the one case for which data on urinary 
phosphorus are available, this electrolyte behaved similarly to potassium. At 
this time, these patients were in negative nitrogen balance on low protein 
intakes with the urinary excretion of nitrogen either normal or above normal. 
After the first seven to ten days, the electrolyte balances became positive. 


METHODS 


Ten male young adult albino rats of the Harlan strain were adapted for a 
period of six days to the force-feeding*® of a liquid diet, the composition of 
which is shown in Table I. From the end of the adaptation period to the end 
of the experiment each of the animals was given 10 ¢.c. of this diet two times 
daily. According to chemical analysis, each animal received 660 mg. of nitrogen, 
135 mg. of phosphorus, and 4.1 meq. of potassium every two days. By ealeula- 
tion this diet yielded about 0.2 calories per gram of body weight per day and 
was made up, on a caloric basis, of 18 per cent protein, 63 per cent carbo- 
hydrate, and 19 per cent fat. 

Six days after the rats reached the full feeding, they were placed in 
metabolism cages from which the urine and feces were collected every two 
days. Before collection the urine was preserved with four or five crystals of 
oxalic acid and several drops of toluene, and after collection the feces and urine 
were frozen until the analyses could be performed. The nitrogen in urine, feces, 
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TABLE I. COMPOSITION OF LIQUID DIET 
Sucrose 860 Gm. 
Egg albumin (Merck) 160 Gm. 
Cellu Flour (soybean) 120 Gm. 
Dried brewers’ yeast powder 100 Gm. 
(Anheuser-Busch, strain K) 
Salt mixture* 40 Gm. 
Cod-liver oil 30 Gm. 
Mazola oil 30 Gm. 
Wheat germ oil 30 Gm. 
Water to make 2000 e.e. 
*Salt mixture: 

Primary sodium phosphate 14.0 Gm. 

Calcium chloride 12.0 Gm. 

Monobasic potassium phosphate 5.2 Gm. 

Cuprie sulfate 1.0 Gm. 

Ferric citrate 3.0 Gm. 

Magnesium sulfate 1.0 Gm. 

Manganese sulfate 0.8 Gm. 

Zine chloride 10 meg. 

Potassium iodide 10 mg. 


and diet was determined micro-Kjeldahl analysis.*°. The potassium and 
phosphorus in the urine, feces, and diet were determined by the methods of 


The body 


by 
Consolazio and Talbott® and Fiske and Subbarow,'’ respectively. 
weights of the animals were recorded every two days. 
After a control period of eight days, all the animals were anesthetized with 
approximately 10 mg. of sodium pentobarbital given intraperitoneally. Seven 
of the ten were then given a third degree burn of approximately one-third of 
3° C. for thirty 


The other three animals served as 


the surface area by dipping their clipped backs in water at 7 
seconds, after the method of MeCarthy.*! 
unburned controls. After these procedures, the various constituents of the 
urine and feces were measured until the nitrogen exeretion returned to the 
pre-burn level, a period of twelve days sufficing. Beginning four days after the 
burn and/or anesthesia, all the animals were injected subcutaneously daily with 


0.1 ¢.e. of peanut oil to provide controls for another experiment. 























mean 
value 


pre-burn 

















TABLE IL. THE Errect or THERMAL BURNS AND PENTOBARBITAL ANESTHESIA ON THE 
Toran URINARY NITROGEN EXCRETION OF WHITE RATS 
_ ~ URINARY NITROGEN EXCRETION PER TWO-DAY PERIOD 
DAYS BEFORE OR AFTER BURN AND ANESTHESIA 
| 7-6 | 5-4 | 3-2 1-0 1-2 | 3-4 5-6 7-8 | 9-10 | 11-12 
KAT NUMBER MG. OF N PER TWO-DAY PERIOD 
7 a ~ 490 500 540 530 600 680 620 600 590 ~~ 580 
5 540 «530 «6540 8600 | 2] 650 830 840 620 520 480 
6 470 560 640 620 = 640 710 700 640 650 600 
12 540 540 530 580 |... 630 720 690 720 690 710 
14 720 «#660 550 510 | 8] 630 710 790 650 540 500 
21 620 550 510 580 |. 640 650 640 650 570 530 
22 530 «65550» «=6©652006=—55830 «|-% | «660067800 720) 7102S 700~—Ss«d580 
Mean 559 549 547 564 = §21 726 714 656 609 569 
sa ay CTS ” ——— a Ta "Loe ~rrn.©6htean tar ~ 
Deviation from 4 5 —§ 9 |e 66 171 159 101 54 14 
=a 
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RESULTS 

The burn was followed by the expected rise in urinary nitrogen excretion, 

which lasted for about twelve days with a peak at three to four days (Fig. 1 

and Table II). As can be seen in Tables IV and VI, and Fig. 1, the excretions 

of potassium and phosphorus were also elevated following the burn, but only 
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Fig, 1.—Urinary nitrogen, phosphorus, and potassium excretion before and after thermal 
burns and pentobarbital anesthesia in seven rats. 
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Fig. 2.—Mean urinary nitrogen, phosphorus, and potassium excretion before and after pento- 
barbital anesthesia in three rats, 


during the two-day period immediately after the thermal injury. The data on 
the three control animals are shown in Tables III, V, and VII, and Fig. 2. 
Pentobarbital anesthesia did not change the urinary excretion of nitrogen, 
potassium, and phosphorus, 
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TABLE III. ToTaL URINARY NITROGEN EXCRETION OF WHITE RATS AFTER 
PENTOBARBITAL ANESTHESIA 








URINARY NITROGEN EXCRETION PER TWO-DAY PERIOD 
DAYS BEFORE OR AFTER ANESTHESIA 
7-6 | 5-4 | 3-2 | 1-0 1-2 | 3-4 | 5-6 | 7-8 | 9-10 | 11-12 
RAT NUMBER MG. OF N PER TWO-DAY PERIOD : 
9 610 610 590 560 540 560 580 540 540 530 
10 560 590 560 550 560 610 590 550 600 570 
11 520 530 560 490 540 560 530 490 500 500 


Mean 563 577 570 533 














Anes- 
thesia 











547 S577 3567) = =827 547 533 





TABLE IV. THE EFFECT oF THERMAL BURNS AND PENTOBARBITAL ANESTHESIA ON THE 
URINARY PHOSPHORUS EXCRETION OF WHITE RATS 











URINARY PHOSPHORUS EXCRETION PER TWO-DAY PERIOD 





















































DAYS BEFORE OR AFTER BURN AND ANESTHESIA 
7-6 | 5-4 | 32] 10 | 1-2 | 3-4 | 5-6 | 7-8 | 9-10 | 11-12 
RAT NUMBER MG. OF P PER TWO-DAY PERIOD 
4 75 64 61 57 S7 55 ta 68 61 70 
5 56 76 68 64 = 83 74 72 60 59 63 
6 71 64 66 70 = 78 68 75 52 56 70 
18 63 45 56 66 a? 84 65 63 56 54 59 
14 7 54 70 66 = 81 69 78 63 59 61 
21 62 53 64 71 | x 80 70 67 70 61 64. 
22 74 66 55 co Ze te” | 94 77 65 78 66 71 
nematonh S| siciageemanateigemsecesnil Sibeeenaorinasigoe 
Mean 67 61 63 67 o| & 68 70 64 59 65 
° : - Nn oe —— 
Deviation from 3 —4 -2 2 z 19 3 5 —] -6 0 
mean pre-burn | < 
value | 
TABLE V. URINARY PHOSPHORUS EXCRETION OF WHITE RATS AFTER 
PENTOBARBITAL ANESTHESIA 
URINARY PHOSPHORUS EXCRETION PER TWO-DAY PERIOD oS 
DAYS BEFORE OR AFTER ANESTHESIA 
7-6 | 5-4 | 3-2 | 1-0 | 1-2 | 3-4 | 5-6 | 7-8 | 9-10 {11-12 
RAT NUMBER MG. OF P PER TWO-DAY PERIOD 
9 65 70 62 64 59 65 65 68 78 59 
10 77 64 56 78) | 25 63 69 74 59 75 66 
11 83 78 72 56 |S 2) 63 53 63 68 65 60 
Mean 75 71 63 66 |"~| 62 62 67 65 73 62 





TABLE VI. THE EFFECT OF THERMAL BURNS AND PENTOBARBITAL ANESTHESIA ON THE 
URINARY POTASSIUM EXCRETION OF WHITE RATS 








URINARY POTASSIUM EXCRETION PER TWO-DAY PERIOD 
DAYS BEFORE OR AFTER BURN AND ANESTHESIA 


























7-6 | 5-4 | 3-2 | 1-0 | 1-2 | 3-4 | 5-6 | 7-8 | 9-10 |11-12 
RAT NUMBER MEQ. OF K PER TWO-DAY PERIOD 
+ 3.2 3.7 2.9 2.9 4.8 3.1 3.0 3.7 3.6 2.8 
5 2.6 3.8 3.5 2.9 5 5.0 4.1] 3.6 2.8 3.4 3.2 
6 3.0 ao 3.8 4.0 = 4.6 3.9 3d 3.0 3.6 2.8 
12 2D. 2.6 3.0 4.0 we 5.1 3.2 3.2 3.8 3.9 3.1 
14 3.2 3.9 3.0 3.9 = 4.4 of 2.9 3.8 3.6 3.1 
21 3.2 2.8 3.2 3.8 os 3.9 3.0 3.0 3.4 3.0 3.9 
22 3.1 3.3 3.1 4.1 |°3 5.2 3.0 3.7 4.1 3.9 3.4 
Mean 3.1 33 34 3.7 |S] 47 35 33 35 3.6 3.2 
Deviation from -.3 -.1 0 > | @ 1.3 oJ -1 1 2 —.2 
mean pre-burn a 
value 
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TABLE VII. URINARY POTASSIUM EXCRETION OF WHITE RATS AFTER 
PENTOBARBITAL ANESTHESIA 








URINARY POTASSIUM EXCRETION PER TWO-DAY PERIOD 
DAYS BEFORE OR AFTER ANESTHESIA 




















7-6 | 5-4 | 3-2 | 1-0 | 1-2 | 3-4 | 5-6 | 7-8 | 9-10 [11-12 
RAT NUMBER MEQ. OF K PER TWO-DAY PERIOD 
9 3.7 3.2 3.4 3.5 3.3 3.3 3.5 3.5 3.4 3.7 
10 3.2 3.4 3.6 3.9 ne 3.6 3.7 3.9 3.3 3.5 3.3 
11 3.5 3.4 3.5 3.4 §2 3.6 3.2 3.3 3.8 3.2 2.9 
Mean 3.5 3.4 3.5 3.6 |)°*)] 3.5 3.4 3.6 3.5 3.4 3.3 





Fecal nitrogen and fecal phosphorus were determined on two of the burned 
animals and no change was noted after the burn. The fecal nitrogen amounted 
to approximately 100 mg. and the phosphorus to 50 mg. per two-day period. A 
few determinations of fecal potassium were carried out and were so low (0.1 
to 0.2 meq.) that no more were done. 


TABLE VIII. THE EFFECT OF THERMAL BURNS AND PENTOBARBITAL ANESTHESIA ON THE 
Bopy WEIGHTS OF WHITE RATS 








| DAYS BEFORE OR AFTER BURN AND ANESTHESIA 

















etsets?ts l 2{[4]6{ 8 | 10 | 12 
RAT NUMBER BODY WEIGHT IN GM. 

4 290 293 300 304 310 302 300 307 305 8 292 

5 300 302 305 307 316 306 305 303 294 293 

6 312 309 318 320 |-88] 331 323 328 317 312 308 

12 290 292 297 298 |£2! 307 302 301 301 291 280 

14 267 272 279 286 |e 297 286 280 280 280 275 

21 286 277 285 286 |Z] 297 294 288 291 283 276 

22 275 278 286 290 |“*| 302 291 291 291 280 272 
Mean 289 289 §=296 ~=—-299 309 301 299 299 292 285 











Tables VIII and IX, and Fig. 3 show the changes in body weight of the 
two groups of animals. The burned animals gained weight immediately follow- 
ing the burn but lost steadily thereafter. The control group gained weight 
slowly and steadily throughout the experiment, except for the two-day period 
after the anesthesia when they lost only a few grams. 


TABLE IX. Body WEIGHTS oF WuiTe Rats AFTER PENTOBARBITAL ANESTHESIA 








DAYS BEFORE OR AFTER ANESTHESIA 


























6|4)/)2),0 | 2) 4 {6 {|8 | 10] 12 
RAT NUMBER BODY WEIGHT IN GM. 
9 264 284 280 285 281 286 290 292 290 294 
10 305 312 317 318 Z = 312 320 319 315 311 5 2 lf 
11 290 295 304 307-2) 300 305311309307 __—315 
Mean 286 297 300 303 “| 298 304 307 305 303 309 
DISCUSSION 


In Fig. 1, the ordinates of excess nitrogen, phosphorus, and potassium 
excreted in the urine above mean pre-burn values are adjusted to their ratios 
in normal rat muscle tissue.?* If there is a net loss of muscle protoplasm fol- 
lowing a burn, one might expect muscle nitrogen, potassium, and phosphorus to 
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be available for excretion in ratios which approximate their ratios in muscle 
tissue. It is at once evident that immediately following the burn there may be 
some source of the excess potassium and phosphorus other than ‘‘catabolized 
tissue.’’ After this period, too little of these electrolytes are excreted for the 
amount of nitrogen lost, assuming that this nitrogen comes from general body 
tissue and that the electrolytes from ‘‘eatabolized tissue’’ appear in the urine. 
A statistical analysis of these data appear in Table X. 

The urinary excretion of any substance is not a quantitative indication of 
It represents the sum of several processes which may, in 


tissue metabolism. 
Fol- 


different ways, be affecting the excretion of the substance under study. 
lowing a thermal burn, there are several alterations in body physiology which 
might contribute to the early increased excretion of potassium and phosphorus. 
Among these are hyperactivity of the adrenal cortex'® and the consequent effects 
of inereased amounts of circulating corticoids,'* the catabolism of general body 
tissue and release of intracellular electrolytes which may or may not be related 
to the hyperadrenocorticism, the replacement of potassium and phosphorus by 
sodium in the burned tissue,’* *4 and the escape of potassium and phosphorus 
from red cells that were damaged by heat.*? 
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Fig. 3.—Body weight before and after thermal burns and/or pentobarbital anesthesia in albino 


rats. 

The possibility exists that the nitrogen from tissue catabolized following 
the burn is not excreted immediately in the urine. If such were the case, the 
immediate excretion of the liberated electrolytes would be followed by the pro- 
longed nitrogen excretion. It is of interest to note that the total exeretion of 
nitrogen above the mean pre-burn level is approximately 500 mg. This amount 
of nitrogen is equivalent (on the basis of their ratios in rat muscle) to about 
1.7 meq. of potassium and 35 mg. of phosphorus. Actually there were only 1.3 
meq. of potassium and 19 mg. of phosphorus excreted in excess of the mean 
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TABLE X. COMPARISON OF ACTUAL POSTBURN NITROGEN EXCRETION WItTIt NITROGEN 
EXCRETION CALCULATED FROM PHOSPHORUS AND POTASSIUM DATA* 








‘i DAYS AFTER BURN 

DEVIATION OF ACTUAL NITROGEN att - eT oT 
EXCRETION FROM PRE-BURN MEAN 2 | 3-4 | 5-6 | 7-8 | 9-10 | 11-12 
AND THAT CALCULATED FROM PROBABILITY VALUESt 


Phosphorus excretion <.001 15 .09 06 <.01 63 
Potassium excretion <.001 04 <.01 75 83 18 
excretions adjusted 














*The comearison is made between actual and calculated nitrogen 
to deviation from mean pre-burn values of each animal. 
7Calculated using Fisher’s ‘“‘t’” test of significance. 


pre-burn level. It must be realized that calcium excretions were not determined, 
and so a change in calcium balance affecting phosphorus excretion cannot be 
ruled out. 

There is no reason to suspect that a change in acid-base equilibrium would 
contribute to the alteration of electrolyte excretion herein demonstrated. Clark 
and Rossiter* could find only a very slight fall in the alkali reserve of rats 
following a more severe burn than that used in this study. They were also 
unable to demonstrate any decrease in liver glycogen following burns in the 
rat. Therefore, associated liver potassium or phosphorus’? is net a source of 
these electrolytes. However, they did find muscle glycogen to be decreased 
following burns, but there is no evidence that these electrolytes are released for 
excretion with the breakdown of muscle glycogen. 

This apparent lack of correlation between the exeretion of nitrogen and 
electrolytes following trauma has previously been noted in clinical studies by 
Howard'® following fractures, and by Albright and associates,t Howard and 
Mason,'? Stewart and Rourke,”’ and Berry and associates? after major surgical 
procedures. These workers noted that following fracture or operation there was 
a tendency for potassium and phosphorus to be lost in the urine in greater 
amounts for the first twenty-four to forty-eight hours than one would have 
expected from the changes in the nitrogen balance. Subsequently, less than the 
expected amounts of these electrolytes were lost. On the other hand, Cuthbert- 
son* * ® in clinieal studies of fractures and Cuthbertson and eco-workers’® study- 
ing fractures in rats found that the exeretion of potassium, phosphorus, and 
sulfur after fracture mirrored the elevated nitrogen excretion. They also found 
that the amount of excess excretion of nitrogen, phosphorus, and sulfur, ap- 
proximated their ratios in muscle tissue. Potassium was exereted in larger 
amounts than those expected on the basis of these ratios. The reasons for the 
divergence of these findings are obscure. 


SUMMARY 


The excretion of nitrogen, phosphorus, and potassium was studied in ten 
foree-fed, male, young adult albino rats before and after thermal burns and 
pentobarbital anesthesia or only pentobarbital anesthesia. 

Following the burn the urinary nitrogen excretion rose to a peak in three 
to four days and remained elevated for approximately twelve days. The ex- 
cretion in the urine of potassium and phosphorus increased for one to two days 
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after the burn but returned thereafter to the pre-burn level. These findings 
indicate that there is a dissociation of nitrogen and phosphorus and nitrogen 
and potassium excretions following thermal burns in the rat. 

Pentobarbital anesthesia had no effect on the urinary excretion of nitrogen, 
potassium, or phosphorus. 

The fecal excretion of potassium was found to be so low that it could be 
neglected. The fecal excretion of nitrogen and phosphorus was unchanged by 
the burn in two animals. 

Possible explanations for this dissociation of the excretions of nitrogen and 
electrolytes are discussed. 
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KXPERIENCE WITH VITALLIUM* PLATES IN THE REPAIR 
OF HERNIAS 


RayMOND W. McNEALy, M.D., anp Jacop A. GLASSMAN, M.D., Cuicaco, IL. 


(From the Departments of Surgery at the Cook County Hospital, Wesley Memorial 
Hospital, and the Cook County Graduate School of Medicine) 


HERE are some hernias of the abdominal wall which do not lend themselves 

to repair by the reposition of the abdominal structures in the immediate 
vicinity of the defect. Many of the defects are so large that fascial grafts or 
transplants do not give sufficient strength to withstand the intra-abdominal 
pressure imposed upon them. In the larger defects the lack of rigidity of 
fascial transplants causes the transplanted tissue to assume a coneavity on the 
abdominal side and thereby encourage separation of the structures immediately 
over the most prominent part of the bulge. When a rigid plate is inserted 
deep in the parietes it has the same mechanical restraining influence as a heavy 
boot or shoe has in the automobile tire. 

The boot or shoe is made of heavy fabric of many layers and is placed 
between the inner tube and the defective spot in the casing. The center of 
the shoe is usually applied directly over the defect and the lateral edges extend 
well beyond the defect. The inner tube cannot prolapse through the opening 
in the easing because of the rigid interposition of the shoe. If the shoe were 
less rigid, as would be the case with mesh (either metal or fabric), it could 
he driven through the opening in the easing by adapting itself to the opening. 

Transplanted fascia has the same lack of rigidity as metallic mesh. By 
analogy with the mechanies underlying pneumatic tires, it will be clear that 
the position occupied by the internal support has much to do with the diversion 
of the foree from the area of defect to a wide area surrounding the defect. It 
is common knowledge that a patch on the outside of the casing would be much 
less effective than one between the casing and the inner tube. In the abdominal 
wall we ean think of the peritoneum as the inner tube, the endoabdominal 
fascia as the fabric, and the muscles as elastie vuleanized rubber. 


The writers wish to express their gratitude to Dr. Leon J. Aries for the kind cooperation 


he gave them throughout the period of this present study. 

Received for publication, June 14, 1949. 

*Vitallium is the trade name given to an alloy whose approximate composition is cobalt 

65 per cent, chromium 30 per cent, and molybdenum 5 per cent. The authors wish to thank Mr. 
Walter Klann and Mrs. Katharine Hutchinson of the Austenal Laboratories, Inc., New York, 
N. Y., for their invaluable assistance in developing the prosthesis herein described. 
Vitallium was originally developed by the Austenal Laboratories as a dental alloy which 
was resistant to the corrosive action of saliva. In 1935, Venable and Stuck carried out some 
animal experiments on electrolysis of metals in the body. After demonstrating that Vitallium 
was inert or passive in body fluids, they operated upon their first patient in September, 1936. In 
the last ten years, Vitallium has not only established itself as a valuable alloy in bone surgery, 
but it has also found newer uses in other fields of surgery. 

Pearce, in 1940, and Clute, in 1941, independently devised Vitallium tubes to be placed in 
bile ducts for repair of strictures or to replace irreparable damage. 

Kimball and Drummond, in 1941, successfully employed a Vitallium prosthesis instead of 
cartilage in nasal skeletal support in four cases. They encountered no untoward reactions, no in- 
fections, and no drainage. 

In 1942 and 1943, Blakemore, Lord, and Stefko made very interesting studies on nonsuture 
methods for blood vessel anastomosis. They concluded that Vitallium is a nonirritating alloy 
suitable as a prosthesis for a vein graft bridging an artery or vein defect in nonsuture method 
of vessel anastomosis using a single- or double-tube technigue. 


752 








Volume 
Number 5 





9 


«/ 


VITALLIUM 


PLATES IN REPAIR OF HERNIAS 


Hernias of the abdominal wall usually have their defect in the endoabdomi- 


nal fascia with the elastic peritoneum bulging out through the defect as the 


hernial sae. 


TABLE I 








The elastic muscles are usually displaced by the pressure of the 





NO. | PATIENT 


TYPE OF HERNIA 


TYPE OF REPAIR | 


RESULTS 





5. 


“I 
. 


9. 


10, 


11. 


12. 


L. M., 
male, 
50 yr. 
N. R., 
male, 
64 yr. 


ok Ge 
male, 
SO yr. 
V. @, 
male, 


a2 yr. 


D.. Bi 
male, 
58 yr. 


eo. 
male, 
ol yr. 


BB. & 
male, 
55 yr. 
M. §S., 
male, 
GO yr. 


L BiG. 
male, 
o8 yr. 


J. i, 
male, 
o7 yr. 


H.. &., 
male, 
to: YP: 


A. B., 
female, 
63 yr. 


Large direct-indirect in- 
guinal hernia (pantaloon 
hernia ) 

Massive direct-indirect 
(sliding) hernia; sigmoid 
in indirect sac; and blad- 
der in direct sac 
Large indirect inguinal 
(sliding) hernia 


Large postoperative hernia 
through right lower para- 
rectus incision 


Large recurrent right di- 
rect inguinal hernia 


5 previous hernial opera- 
tions with recurrence 


Reeurrent right direct in- 


guinal hernia 


2 previous hernial opera- 


tions with recurrence 


Recurrent massive right 
direct inguinal hernia 


3 previous hernial repairs; 
massive hernial recurrence 


2 previous hernial repairs 
with recurrence; postoper- 
ative hernia through a 
right lower pararectus 
incision 


Postoperative hernia 
through a right upper 
paramedian incision; un- 
usually large defect 


Vitallium (inguinal) plate 
employed in addition to 
repair 

Vitallium (inguinal) plate 
employed in addition to 
repair (see technique) 


Vitallium (inguinal) plate 
employed in addition to 
repair 

Vitallium (umbilical) plate 
employed; marked fascial 
deficiency over large 
defect 

Vitallium (inguinal) plate 
employed in addition to 
repair; fascial deficiency 
over large defect 
Vitallium (inguinal) plate 
employed; no fascia over 
defect; no Poupart’s 
ligament was present to 
which the Vitallium plate 
could be attached—this 
left the plate unattached 
at its inferior border 


Vitallium (inguinal) plate 
employed in addition to 
hernial repair 

Vitallium (inguinal) plate 
employed in addition to 
repair; little fascia left 
over defect 

Vitallium (inguinal) plate 
employed in addition to 
repair; small amount of 
fascia over defect 
Vitallium (inguinal) plate 
employed in addition to 
repair; almost no fascia 
over defect 

Vitallium (inguinal) plate 
employed in addition to 
repair; Vitallium (umbili- 
eal) plate employed in 
postoperative hernial re- 
pair 

Vitallium (umbilical) plate 
employed in addition to 
repair 


Excellent, 
oi yr., 

Pt. working 
Excellent, 

4 yr, 

Pt. working 


xood, 
2% 
Pt. 

Very 
2% 
Pt. 


yr., 
active 
good, 
yr., 
working 


Excellent, 
2% yr., 
Pt. working 


Recurrence took 
place underneath 
the inferior mar- 
gin of the Vital- 
lium plate; that 
portion of the 
plate with no at- 
tachment permit- 
ted a hernial sac 
to develop under 
it; patient is 
awaiting surgery 
for creation of a 


new Poupart’s 
ligament 
Excellent, 

1% yr., 

Pt. working 
Very good, 

1% yr., 

Pt. working 
Good, 

2 yr., 


Pt. working 


Very good, 
Z yt, 
Pt. working 


Excellent, 
Zo ¥en 
Pt. working 


Excellent, 
1% yr., 
Pt. active 
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protruding sae. It is usually not very difficult to dispose of the peritoneal sae, 
but it is often difficult, if not impossible, to close the opening in the only slightly 
elastic fascial layer. It is not unusual to find a large direct inguinal hernia 
in which the fascial defect cannot be closed by suture. This same statement 
ean be made about many large ventral and postoperative hernias. If too great 


Neck of sac invaginated 
a 










-Fascia of 
- ~ext.oblique m. 


Cord-* 7 . ) 


\ _ Conjoined 
’ tendon 
. Ce ~_Tranversalis 
he --\ } fascia 
fi j ~~ Peritoneum 






Fascia of 
ext. oblique m. 





Large defect in the transversalis fascia. Sac has been ligated and invaginated; the 


Fig. 1. 
transversalis fascia will be approximated. 


Imbrication stitch completed 
joining conjoined tendon 
to Pouparts ligament 


Free. edge of 
conjoined 
tendon 
anchore 


Fig, 2.—Internal oblique and transversus muscles have been sutured to shelving portion of 
Poupart’s ligament. 
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a force is used to bring the edges of the defect together, there is a tendency 
for the sutures to cut through with any inerease in intra-abdominal pressure. 
The application of sutures under undue tension causes early necrosis of the 


tissues within their grasp. 


‘ 
Vitatlium, ‘cord a5 ee defect 





utured to Poupart’s ligament and anterior surface of internal oblique 


Fig. 3.—Vitallium plate s 
and conjoined tendon. 






Fascia of. 
ext. obi ue m. 
sutured over 

“ -dord and 

vee 

Pp late 


Be AES | 


Fig. 4.—External oblique fascia sutured over the cord with interrupted sutures. 


Where the size of the opening in the fascia is so large that it cannot be 
brought together without undue tension or tearing, many surgeons have been 
prompted to bridge the defect with autogenous fascial grafts. These grafts 
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have no greater growth potentiality than the tissue into which they are im- 
planted. Thus, old fascia is frequently taken from an old thigh and placed in 
an old hole in an old man. The mere transposition does not add any rejuvena- 
tion to either the graft or the host. 





Fig. 6.—Lateral x-ray film showing degree of inclination of inguinal plate. 
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It is with this thought in mind that we have employed in certain instances 
the implantation of a mechanical inert prosthesis to replace the defective 
parietes and act as a seaffold about which new tissue may grow. We are fully 
aware of the fact that surgeons in the past have employed various plates and 
filigrees of metal and other substances to replace or strengthen defective parts 
of the body. These mechanical supports, in many instances, have had to be 
disearded because of their irritation to the tissues in which they had been 
implanted. 

In the past ten years, much has been written regarding the inertness of 
Vitallium and its tolerance by the tissues of the body. It was this passive or 
inert property that led us to make use of the alloy in anterior abdominal wall 
reconstructions. The metal plates whieh we have designed are fashioned to 
fit accurately the defective inguinal region and other abdominal defects. They 
are made of Vitallium, which offers practically no irritation to the tissues into 
which it is placed. (Figs. 1, 2, 3, and 4.) 





Fig. 7.—Inguinal plate. 


The inguinal type of plate is so constructed that the spermatic cord passes 
through an opening which offers protection to the region of the internal ring. 
The plate is also provided with perforations through which sutures can be 
inserted to hold it securely in place. Its position is such that it does not inter- 
fere with flexion of the thigh on the abdomen or with torsion of the pelvis. This 
plate is designed for those hernias which do not lend themselves to the usual 
methods of repair. (Figs. 5, 6, and 7.) 

In some umbilical hernias there is difficulty in finding sufficient tissue to 
bridge the defect. In such instances, it is possible to adapt a specially econ- 
strueted Vitallium plate to the defective area. It should be fixed to the 
posterior sheath with nonabsorbable suture material. Plates have been designed 
also for other types of ventral and postoperative hernias where loss of tissue 
makes reconstruction difficult or impossible. (Figs. 8, 9, 10, 11, and 12.) 
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TECHNIQUE 

1. Inguinal incision. 

2. External oblique aponeurosis was split in the direction of its fibers from 
the external ring to the level of the internal ring. 

3. The cord was elevated and found to inelude a large indirect hernia of 
the sliding type. There was a portion of the sigmoid colon in the sae and it 
made up part of the wall of the sac. Medial to the deep epigastric artery, a 
broad-necked direct hernia presented itself. It, too, was of the sliding type 





Fig. 8. Fig. 9. 


Fig. 8.—Patient with postoperative right upper paramedian hernia covered with abdominal 
plate. Freedom of flexion illustrated. 

Fig. 9.—Patient with right pararectus hernia covered by abdominal plate; also inguinal 
plate on right side. Freedom of flexion of thigh illustrated. 


and the bladder made up part of the anteroinferior wall of the direct sac. These 
two hernias, direct and indirect, made an unusual combination of the so-called 
‘‘nantaloon hernia,’’ with the deep epigastric artery and the veins marking 
the eroteh. The indirect hernia had sigmoid slide into its wall, and the direct 
hernia had bladder drawn into its wall. 
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4. The direct sac, medial and inferior to the deep epigastric artery, was 
entered; it was of moderate size, and very thick walled, which was obviously 
due to properitoneal fat from the lateral edge of the bladder. 





Fig. 10.—Abdominal plate. 





Fig. 11.—xX-ray film showing abdominal plate in position. 


5. The deep epigastric vessels were doubly clamped, ligatcd, and cut. 
This step converted the openings of the two distinct hernias into one common 
orifice. The bladder wall was recognized and pushed back into place. 

6. One common opening for both hernias made it possible to replace both 
intra-abdominal organs by two purse-string invagination sutures. 
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7. A double catgut purse-string suture (No. 0) was inserted in the peri- 
toneum from the inside of the common sae just beyond the natural peritoneal 
reflections of the intra-abdominal organs, and then tensed and tied; this inverted 
all the contents into the abdomen. 





Fig. 12.—X-ray film showing) abdominal plate in McBurney area and inguinal plate in left 
inguinal area. Patient shown in Fig. 9. 

8. A second purse-string suture was placed in the endoabdominal fascia 
and further invagination accomplished. (Fig. 1.) 

9. The arched fibers of the transversus and internal oblique muscles were 
sewed down to the shelving portion of Poupart’s ligament; endoabdominal 
fascia was systematically included in these stitches. (Fig. 2.) 

10. The Vitallium plate was then placed over the newly repaired defeet 
and the cord brought through the opening provided in the plate. The pros- 
thesis lay in relation to the rectus sheath medially, the shelving edge of 
Poupart’s ligament inferiorly, and the arched fibers of the inner two flat 





muscles of the abdomen superiorly. 
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11. The plate was anchored to the structures just named by interrupted 
wire sutures (No. 32). Sewing was facilitated by running the needle through 
the tissue first and then through the openings provided in the Vitallium 
prosthesis. (Fig. 3.) 

12. The external oblique aponeurosis which was split at the beginning of 
the operation was restored by suturing the two flaps together over the Vital- 
lium plate and cord. The plate was thus sutured around its entire cireumfer- 
ence; its posterior surface rested on the internal oblique muscle. (Fig. 4.) 


SUMMARY 


Some large hernias of long standing are difficult or impossible to repair by 
the usual reconstructive suture methods. Autogenous fascial transplants have 
certain disadvantages. The use of a nonirritating ‘‘argonic’’ prosthesis will 
materially aid in the ease and security of the repair of certain types of hernias. 
It will be found particularly useful in elderly people who are not compelled 
to do heavy labor. 

The use of mesh of nonactive metal or thread has the disadvantage of 
easily adapting itself to the pressure of the herniating contents, and its lack 
of rigidity directs the entire pull of its outer edges through the sutures which 
hold it in place. 

REFERENCES 
1, MeNealy, R. W., and Glassman, J. A.: Vitallium Plates Used in Repair of Large 
Hernias, Illinois M. J. 90: 170-173, 1946. 
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Deficiency, SURGERY 23: 32-46, 1948. 








THE RUPTURED INTERVERTEBRAL DISC PROBLEM IN THE 
VETERAN 


GIOACCHINO S. PARRELLA, M.D.,* ANp ANTHONY ZOVICKIAN, M.D.+ 
NEWINGTON, CONN. 
(From The Surgical Service, Veterans Administration Hospital, Newington, Conn., and the 
Department of Surgery, Yale University School of Medicine, New Haven, Conn.) 


HE experience of the military surgeon with the results of ruptured dise 

operations during World War II was so poor that surgery was at one time 
forbidden except under very stringent conditions. Usually the operation was 
performed only on officers or certain other key military personnel. In the 
Navy, White and Peterson! did explorations on forty-six patients and found a 
ruptured dise in thirty-nine. They noted that all the officers who were operated 
upon returned to some sort of duty. Walker? found that all the officers, but 
less than two-thirds of the enlisted men, operated upon at the Pearl Harbor 
Naval Hospital were returned to duty after surgery. There are few papers deal- 
ing with the experience in the veteran. Woolsey and Coldwater* reported on 
a series of thirty-three patients operated upon at a Veterans Administration 
Hospital. Their immediate operative results showed that all but two had ex- 
cellent recovery. There was no long-term follow-up. In order to observe 
further the veteran’s attitude toward surgery of the ruptured dise, it was felt 
appropriate to report on the experience of the ruptured dise operation in a 
Veterans Administration Hospital, together with a follow-up study of the 
patients. On the basis of military experience, the efficacy of surgery in a group 
of such patients, many of whom were receiving some sort of compensation for 
2 service-connected back disability, would not be expected to equal the results 
reported by neurosurgeons in civilian personnel. A fair average of results in 
civilians was summarized by White and Peterson.’ In their collection of over 
900 cases from the literature, 67.58 per cent of the patients showed good to 
excellent results, 17.08 per cent were improved, while 15.53 per cent were 
unimproved. 

CASE MATERIAL 


Between July, 1946, and July, 1948, there were 159 patients with low back- 
ache admitted to the Veterans Administration Hospital at Newington, Conn. 
Many were diagnosed by referring physicians as having ruptured discs. This 
represents 15.4 per cent of the 1,017 total orthopedic and neurosurgical admis- 


Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Adminis- 
tration. 
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sions during that period of time. Eighty-seven of the patients complaining of 
backache (or 55 per cent) were suspected of having ruptured dises. Fifty 
of these were treated by operation. This paper will deal with the diagnosis, 
treatment, and follow-up of these fifty patients and, for comparison, will also 
discuss some of the features of the thirty-seven who were not subjected to 
surgery. The latter group was treated conservatively because they were in 
remission, or presented mild physical findings, or had had only one attack which 
subsided on bed rest. In a few instances the patient refused surgery. 


ETIOLOGY 


The factor of age or sex was not significant in this study due to the type 
of patients admitted to the hospital. The age range varied between 19 and 45 
years with an average of 31.2 years in the operated series. The range in age 
in the conservatively treated group was about the same. At first glance, 
strenuous occupations did not seem to predispose to herniated dise. Sixteen 
of the patients operated upon had heavy-duty occupations such as truckers, 
laborers, and factory workers. The remainder had assorted occupations which 
were not considered physically excessive. This was also shown in the patients 
who were treated conservatively. However, approximately 60 per cent of both 
series developed the symptoms while engaged in strenuous duty with the Armed 
Forces. Skeletal malformations might be considered another factor in the 
etiology of the ruptured dise svndrome. Of the forty-eight patients operated 
upon who had x-ray films of the spine, only ten (21 per cent) showed skeletal 
malformations. 

There is no doubt that trauma has some relation to the onset of the rup- 
tured dise syndrome.*:* Thirty-three, or 66 per cent, of the patients operated 
upon presented a history of previous injury to the back. In the history of the 
group not operated upon there was a similar incidence of trauma. In about 
one-half of the cases, or 52 per cent, the onset of the symptoms was sudden 
and could be definitely connected with a single instance of trauma. In the 
group not operated upon, sudden onset was found in about 86 per cent of the 
patients. This latter group consisted mostly of patients who had had recent 
onset of the svmptoms and therefore might have had a fresher memory as to 
the mode of onset. 

SYMPTOMS 


One-half of the patients operated upon appeared with the chief complaint 
of seiatiea (see Table I). The rest were equally divided between a chief com- 
plaint of back pain alone and a chief complaint of back pain associated with 
sciatica. Only 16 per cent of the patients had sciatica alone in the nonoperated 
series. Prior to surgery, one-half of the patients had sciatica for at least one 


year or more, the longest duration being nine years. Only seven patients were 
operated upon who had sciatica for less than one month. These were subjected 
to surgery because they did not improve on bed rest and traction of at least 
two weeks’ duration, and were completely disabled. Thirty-two patients had 
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TABLE I. SYMPTOMS 
SUBJECTIVE STRAIN 
CASES CHIEF COMPLAINT (%) | PARAESTHESIA MOTOR LOSS EXACERBATION 
Operated Low back pain 26 28% 8% 84% 
(50) Sciatica 50 
Back pain plus 
sciatica 24 
Unoperated Low back pain 44 27% 5.4% 86% 
(37) Sciatica 16 
Back pain plus 
sciatica 40 a 











had three or more attacks of sciatica prior to surgery. One patient had as 


many as twenty separate episodes. In general, the nonoperated cases were more 
likely to have fewer attacks and longer periods of remission. 

Two patients in this series had alternating sciatica. The rest were about 
equally divided between right-sided and left-sided sciatica. Outside of pain, 
thirty patients subjected to surgery had no neurological symptoms. Only three 
patients presented themselves with weakness of the foot, while one complained 
of loss of erection. Two cited combined weakness and numbness of the foot or 
toes; fourteen complained of occasional paresthesia in the foot or leg. The 
exacerbation of symptoms on coughing or straining was an important differential 
diagnostic point. Eighty-four per cent of the operated series and a comparable 
number in the group not operated upon reported significant aggravation of 
their symptoms on coughing, straining, or sneezing. 


PHYSICAL FINDINGS 


Inspection of the back, and range of motion of the spine, together with 
straight leg-raising test (Laségue’s sign) were the most important eriteria in 
the examination of the ruptured dise patient.*»® Lumbar lordosis was absent 
in 74 per cent of the patients who came to operation, while Laségue’s sign was 
present in 94 per cent of the same series (Table II). In addition to the 
flattening of the lumbar spine, these patients usually presented a list. This was 
present in 70 per cent of the group operated upon, but in only 48 per cent of 
the patients who were treated conservatively. The contralateral list was slightly 
more common than the list to the same side as the lesion. One patient listed to 
either side from time to time. He was found to have a large, central ruptured 
dise at exploration. Only 56 per cent of the patients had detectable back 
spasm at rest. However, a full 92 per cent of those operated upon had some 
limitation of back movement. Poppen® reported paraspinous tenderness in 80 
per cent of his series of 400 cases. In the veteran, it was seen in slightly less 


TABLE II. PHYSICAL FINDINGS 











ABSENCE LIMITA- | | 
OF POSITIVE TION OF | OBJECTIVE OBJECTIVE 
LUMBAR | LASEGUE’S BACK MOTOR SENSORY | REFLEX 
CASES LORDOSIS SIGN LIST | MOTION | WEAKNESS |} ATROPHY LOSS | CHANGES 
Operated 74% 94% 70% 92% 56% 44% 38% 46% 
Unoperated 54% 62% 43% 86.5% 27% 24.4% 19% 35% 
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than one-half of the patients operated upon, which compares with Peyton and 
Simmons” reported 56 per cent. Sciatic tenderness was an uncommon finding, 
being present in only six of the patients operated upon. Of this group, 56 per 
cent had some weakness which was more common in the extensors of the foot 
or toes, while only 44 per cent had measurable atrophy of the thigh, leg, or 
buttocks.’ In the group not operated upon, 27 per cent showed measurable 
atrophy, and a like percentage showed detectable weakness. Objective sensory 
findings were less common than motor signs in the physical examination, but 
when elicited were likely to indicate real dise pathology. Only 38 per cent of 
the patients operated upon had sensory loss. In contrast to this, Spurling and 
Bradford’ reported hypesthesia demonstrable in the lateral aspect of the foot in 
as high as 77 per cent of proved ruptured dise patients. Eleven patients of the 
group operated upon had hypesthesia over the first sacral dermatome. Seven of 
these were found to have fifth lumbar to first sacral ruptured discs at operation. 
Three eases had fourth to fifth lumbar ruptured dises, two of these being central 
in position and one being a large lateral protrusion. The last case was a nega- 
tive exploration. Eight cases showed hypesthesia of the fifth lumbar dermatome 
according to Keegan’s® sensory chart. Of these eight cases, three patients had 
fourth to fifth lumbar ruptured dises, one had a large third to fourth lumbar 
ruptured dise, and four had a fifth lumbar to first sacral lesion. 


The differences in the ankle jerk have been stressed repeatedly in the 
literature. However, in most series the ankle jerk was found diminished or 
absent in only about 43 per cent of the patients. In this group operated upon, 
a pathologie ankle tendon reflex was found in twenty-one (42 per cent). Six- 
teen were found to have fifth lumbar to first sacral ruptured dises, whereas 
four had fourth to fifth lumbar dises. Of these four, one was a very large 
protrusion and one was centrally placed. An additional patient with a very 
large third to fourth lumbar dise protrusion presented a pathologic ankle 
tendon reflex. One patient had both ankle jerks absent. This was traced to a 
large, centrally placed fifth lumbar to first sacral ruptured dise. Two other 
patients had diminished ankle and knee reflexes. Both of these proved to have 
fifth lumbar to first sacral lesions on exploration. As reported by others, this 
study showed that if an ankle jerk was diminished or absent, a ruptured dise 
was very likely to be present and most likely to be found at the lumbosacral 
interspace. 

LABORATORY FINDINGS 


The spinal fluid protein was of no significance. It was studied in forty out 
of the fifty patients who were operated upon, and of those who were found to 
have normal protein, all but one had a ruptured dise. The cell count of the 
spinal fluid and blood sedimentation rates were done in the majority of both 
the operated and nonoperated series and they were normal in every instance. 


PANTOPAQUE MYELOGRAPHY 


The pantopaque myelography procedure (Table III) was done in all but five 
cases of the operated series, Twelve myelograms were said to be indeterminate, 
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TABLE IIT. PANTOPAQUE MYELOGRAPHY: FortTy-FIVE CASES 




















X-RAY INTERPRETATION LOCATION OF LESION AT SURGERY 
NO. OF CASES | INTERPRETATION NO. OF CASES | LOCATION 
12 Indeterminate 9 L5/S1 dise lesions 
2 L4/L5 dise lesions 
1 Negative exploration 


(This patient previously explored for 
dise elsewhere) 
| 
| 


2 L3/L4 dises 2 L3/L4 dise lesions 
14 L4/L5 discs 13 L4/L5 dise lesions 
1 L5/S1 dise lesion 
(This case had lumbarization of 81) 
17 L5/S1 dise lesions 15 L5/S1 dise lesions 
] Root scarring from previous 
exploration 
1 Negative exploration 


Nine of these patients had fifth lumbar to first sacral ruptured dises, two had rup- 
tured dises at the fourth to fifth lumbar interspace, and one had a negative 
exploration. This patient had previously been operated upon at another hos- 
pital. The large number of false negative results tended to confirm the findings 
of Seoville, Moretz, and Hankins’ that myelographie errors are more likely to 
occur in laterally placed lumbosacral dises. Of the thirty-three patients who 
had positive findings on myelography, there was only one falsely positive 
myelogram and this was at the fifth lumbar to first sacral vertebra level. An 
indeterminate or negative myelogram did not necessarily exclude real pathology 
in view of bona fide clinical signs. In summary, there were thirty-three correct 
diagnoses in forty-five myelograms, or 71 per cent. Peyton and Simmons’ re- 
ported forty-one correct diagnoses out of forty-six cases, or about 90 per cent. 
In their larger series of 200 eases, Seoville and his co-workers estimated their 


myelographie error between 25 and 35 per cent. 


IMMEDIATE POSTOPERATIVE RESULTS 

Fifty patients were operated upon by six surgeons. The operations were 
performed under spinal anesthesia with the patients lying on the side opposite 
the lesion. The ligamentum flavum was excised and small areas of adjacent 
laminae were rongeured if the exposure was not adequate. A dise was con- 
sidered ruptured if dise material was found free or protruding into the spinal 
or root canal. There were cases in which the dorsal longitudinal ligament was 
intact but the underlying dise was soft and bulging. The dise interspace could 
he entered with a blunt instrument. These dises were also considered ruptured. 
All other cases were considered negative explorations, regardless of the status 
of ligamentum flavum, bony structures, or anomalies. All dise material that 
could be reached with a pituitary rongeur was rcmoved. The interspace was then 
curetted thoroughly. Spinal fusion was not performed on any patient in this 
series. It was felt that fusion was indicated only in patients in whom marked 
instability of the spine could be demonstrated at the time of operation. No case 
in this series fulfilled this requirement. The patients usually remained in bed 
six days postoperatively but were allowed to stand if unable to void. Ambula- 
tion was started gradually under the supervision of trained physiotherapists. 
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Forty-four out of the fifty patients in whom exploration was carried out 
had definite dise pathology. Thirty-nine of these were improved or cured after 
initial surgery. Five patients complained of persistent sciatica following 
surgery and exploration was done again within three months or less of the first 
operation. Four of the five were improved on discharge. Therefore, when 
finally discharged from the hospital, forty-three out of the forty-four patients 
who had definite ruptured discs at the time of surgery were definitely improved 
or completely relieved of the symptoms. There were twenty-eight cases of fifth 
lumbar to first sacral dises, fourteen cases of fourth to fifth lumbar dises, and 
one case of a dise at the third to fourth lumbar interspace. One patient had 
two pathologie dises removed at the same operation, one from the third to fourth 
lumbar and one from the fourth to fifth lumbar interspace. 

Two of the five patients who had negative explorations had undergone 
surgery at other hospitals and were admitted here with a complaint of econ- 
tinuing disability. Both were still unimproved after exploration was carried out 
with negative findings. A third patient (Case 34) underwent exploration again 
at this hospital and found to have a dise at a later operation. Exploration was 
difficult in this patient on two occasions with extensive, uncontrollable, epidural 
bleeding. After the first exploration, the patient developed signs of cauda 
equina paralysis with a neurological bladder. Because of these symptoms, he 
was immediately reoperated upon and, although a ruptured dise was found, he 
never made a complete recovery from the paraplegia. The other three patients 
with negative explorations were improved after surgery. One of these was seen 
one year later and another two years later; they still considered the results 
excellent. The third, seen thirteen months later, had good functional results. 


COMPLICATIONS 
Of the fifty operations performed, there was one patient with phlebo- 
thrombosis who recovered on anticoagulant therapy. There were two wound 
infections, one of which was severe with epidural abscess and Staphylococcus 
aureus septicemia. The other was the result of a retained sponge in the incision. 
Both these patients made an excellent recovery. The fourth important compliea- 
tion (Case 34) has been discussed. 
RESULTS 
Of the forty-four patients in whom definite dise pathology was found on 
the first exploration, follow-up study was done on forty-two for an eight to 
thirty-one month period, with an average of nineteen months. Evaluation of 
the results of surgery was based on the ability of the patient to do his job 
without loss of time due to symptoms. If the patient presented a normal- 
appearing back without pain and without check on straight leg raising, the 
result was considered excellent. When there was occasional back pain but with- 
out sciatica and without loss of working hours, the result was classified as good. 
Patients who still had occasional sciatica which was sufficient to warrant a 
change in occupation or loss of an occasional working day were classified as 
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having fair results. These patients were still considerably improved over their 
preoperative status. The poor results represented patients who were essentially 
unchanged or made worse by surgery. 

The results in seventeen patients (40 per cent) were considered excellent 
on re-examination; in sixteen (38 per cent) they were classified as good. Fair 
results were found in eight patients (19.1 per cent). One patient was considered 
as having a poor operative result. This man was asymptomatic on the first 
re-examination. Shortly afterward he changed his job to one requiring heavy 
lifting. On his last visit this patient showed all the signs and symptoms of a 
recurrent ruptured intervertebral dise. He has thus far refused re-exploration. 

The six patients who had negative findings on their first exploration at 
this hospital were followed for periods ranging from two to twenty-two months 
(average 13.7 months). Three of these had good to excellent results following 
negative explorations at this hospital. Two other patients were operated upon 
at Newington after previous dise operations in Army hospitals. Outside of ad- 
hesions, exploration was negative and on follow-up examination the patients 
were still unimproved. The last patient in this group (Case 34) was discussed 
previously. Although a dise was removed at the second exploration, the para- 
plegia continued and he was classified as having a poor result. 


RESULTS OF CONSERVATIVE THERAPY 

Only twenty-seven of the thirty-eight patients treated conservatively were 
seen for follow-up study. They were observed at periods ranging from twelve to 
thirty-three months (average 20.7 months). Thirteen of these patients were 
unchanged on re-examination. Four others have since been operated upon here 
or at other hospitals. Five patients who were classified as mild dise suspects 
showed complete recovery when seen for follow-up study. Two with moderately 
severe dise syndromes made a good recovery, but had residual sensory and 
reflex changes. The last three patients in this group made a fair recovery but 
still had residual mild dise symptoms. Seventeen of the twenty-seven patients 
(63 per cent) in whom follow-up study was earried out, therefore, remained 
either unchanged or were subjected to surgery at a later date. Grant! found 
only 36 per cent of a conservatively treated group of forty-four patients were 
unimproved aiter an average follow-up of four years. 


SERVICE-CONNECTED BACK INJURIES 

Of the total number of patients operated upon at this hospital, including 
those who had negative explorations, no significant influence of service-connected 
disability could be ascertained from the follow-up study. 

In the group not operated upon, thirteen patients were unchanged and 
four others were subsequently operated upon (63 per cent failures). Of these 
seventeen total failures of conservative therapy, thirteen were service-connected 
(77 per cent). On the other hand, of the ten patients who improved without 
surgery, five were service-connected (50 per cent). It would appear in this 
small series that service-connection might have some bearing on continuance of 
symptoms. However, the fact that the disability is service-connected does not 
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appear to affect the results of surgical treatment. The patient who was willing 
to accept surgery was anxious to improve and was not swayed by the fact that 
his compensation would be affected by any improvement in his condition. 


SUMMARY 


1. The ruptured intervertebral dise was a relatively common complaint in 
the orthopedic-neurosurgical group of admissions to a Veterans Hospital. 

2. In carefully selected patients in whom definite protruded dises were 
found at first exploration, about 78 per cent had good to excellent results. An 
additional 19.1 per cent were significantly improved. 

3. The myelographic examination was 71 per cent accurate. 

4. Conservative treatment was unsuccessful in 63 per cent of a series of 
twenty-seven patients who were observed for an average period of 20.7 months. 

5. Service-connection did not influence the operative results, once surgery 
was accepted. However, it did appear to influence the results in conservatively 
treated patients. 

6. The results in re-exploration of ruptured dises were relatively unsuccess- 
ful. 
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TIBIOFIBULAR SYNOSTOSIS FOR NON-UNION OF THE TIBIA 
Henry Miucu, M.D., New York, N. Y. 


ON-UNION of the tibia may be congenital or acquired and may arise from 
many different causes. The frequent association of neurofibromatosis with 
congenital pseudoarthrosis of the tibia must bespeak a biologic difference between 
the congenital and the aequired types. Nevertheless, both types appear to 
betray a great similarity especially with respect to the fundamental biomechanical 
conditions necessary to their surgical cure. 

These comprise adequate fixation and osteosynthesis in one form or another. 
Inlay, onlay, or chip grafts from the opposite tibia, sliding grafts from the same 
or the opposite tibia, delayed tibial grafts, iliae crest grafts, and grafts of the 
whole fibula by transplantation have been recommended. Simple bone grafting 
alone or in combination with auxiliary methods of fixation appears to be the 
method of choice. That neither of these methods has been entirely satisfactory 
is evidenced by the recurrent appearance of articles advocating the use of one 
or the other of the operations previously described, either in its original form 
or with some modifications. The use of the delayed tibial graft recently reported 
by Moore* presents a new variant of the principle of osteosynthesis. It may 
well be that the delay in transplantation may so modify the graft as to increase 
materially the percentage of success which can be obtained by this method. 

Experience has, however, amply documented the fact that absolute reliance 
cannot be placed on any of the usual types of osteosynthesis. It was, in fact, 
in a ease in which repeated bone grafts had repeatedly failed that the method 
of synostosis here deseribed was first used.? The patient refused to submit to 
further free grafting from the well leg. When the possibility of using the fibula 
of the affected leg for the purpose of osteosynthesis was explained he refused 
on the ground that failure of the graft might eventuate in an amputation. Since 
this could not be denied, the possibility of using the fibula for the purpose of 
synostosis rather than as the source of a bone graft suggested itself. 

In the last analysis, non-union can be cured only by synthesis of the dis- 
parate ends. From this point of view, any procedure which tends to accomplish 
such a result must be considered as osteosynthetie. On the other hand, it would 
seem justifiable to emphasize the essential difference between osteosynthesis and 
synostosis. 

Osteosynthesis is concerned primarily with the accomplishing of bone union 
within the confines of the involved bone. Synostosis, it is true, aims at the same 
objective but by means of a special mechanism, the mechanism of crossed union 
between two parallel bones of the leg. That the principle of the procedure would 
appear to be correct is evidenced by the fact that a somewhat similar idea was 
deseribed by Davis.' Davis’ operation, however, differs from the synostosis 
operation in that the medullary cavity of the tibia was not widely opened. This 
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part of the procedure seems to be especially important since it permits the bridg- 
ing of extensive defects of the bone. The principle of synostosis instead of osteo- 
synthesis would seem to have special application to the leg bones and would 
seem to be indicated in all types of non-union, especially those with defects in 
the middle third of the tibial shaft. 
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Fig. 1.—The relation of the skin incision to the bony landmarks is indicated by the high middle 
line. The bone incisions are indicated on the respective bones. 





While it requires meticulous attention to detail, the operation is not exceed- 
ingly complicated and may be employed in children as well as in adult patients. 
In children care must be taken to avoid the region of the epiphyseal plates. A 
sufficiently long skin incision is made in the space between the fibula and the 
tibia overlying the anterior group of muscles (Fig. 1). The lateral skin flap is 
freed until the superficial peroneal nerve is identified just above the ankle. The 
inner skin flap is then retracted medially until the anterior crest of the tibial 





772 MILCH May. 1950 


fragment is reached. Two fascial incisions are made, one lateral and one medial 
(Fig. 2). Between these two fascial incisions lies the mass of the anterior tibial 
and the extensor muscles. The muscles are separated bluntly from their attach- 
ment to the tibia and the fibula, and are elevated from the interosseous membrane 


along with the anterior tibial vessels and nerve. With the superficial peroneal 
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Fig. 2.—The skin has been removed to indicate the lines of incision in the deep fascia so as 
to permit freeing of the muscle mass. 





nerve as a guide, the anterior group of muscles is separated from the fibula and 
the interosseous membrane (Fig. 3). With the anterior edge of the tibia as a 
guide, the inner border of the muscle mass is similarly freed without disturbing 
the periosteal covering of the tibial fragments (Fig. 4). The sear tissue lying 
between the tibial fragments is carefully incised in the longitudinal axis, but 
need not be excised. The upper tibial fragment is then split longitudinally, 
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and the base of the lateral half is crosseut so that it may be turned out with its 
periosteal surface lying on the interosseous membrane and the rough medullary 
surface facing the undersurface of the muscle mass. The lower tibial fragment 
is treated in the same manner (Fig. 5). No effort is made to bring the upper 
and lower fragments into contact. The fibula is split in a longitudinal manner 
and the medial half is splintered so that the fragments may be crisscrossed 
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Fig. 3.—The fibula has been exposed and the muscle mass with the neurovascular bundle has 
been freed from the interosseous membrane and displaced medially. 


between the fibular remnant and the everted lateral portions of the tibia. To 
increase the amount of osteogenic tissue, bone grafts may be taken from the iliac 
crest in the usual manner. No metallic fixation is necessary because of the strut- 
like action of the lateral half of the fibula and the extensive area of bone-forming 
surface exposed. The appearance of the bone before and after operation is 
excellently illustrated by the cross-sectional drawing shown in Fig. 6. 








MILCH Surgery 

May, 1950 

The muscle mass is permitted to fall back into place and the fascia is closed, 

if possible. The skin is closed without drainage. The limb is immobilized in 

plaster of Paris from the toes to the thigh. This is left in place until the roent- 

genogram reveals definite evidence of bony union. Thereafter the patient may 

begin gradual weight-bearing either with the support of crutches or a brace. 

The method has been successfully used in several recent cases. The following 
ease is illustrative of the application of the procedure. 
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Fig. 4.—The tibial fragments have been exposed. The muscles and neurovascular bundle have 
been freed and displaced laterally. 







CASE REPORT 










J. R., 13 years old on admission to the hospital, had been under observation and treat 
ment for a number of years. At the age of 5, while in Italy, the patient had suffered 






some sort of inflammatory disease which necessitated an incision into the left leg. As a 





result of this, osteomyelitis developed and the patient was left with a pseudarthrosis of 
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the left tibia. Associated with this were a synchondrosis of the lower tibial epiphysis, 
ankylosis of the subastragalar and the ankle joints with the foot in marked calcaneus, 
and an overgrowth of the fibula with diastasis at the upper tibiofibular joint. 

The left leg was definitely shorter than the right, the distance from the internal 
malleolus to the mid-patella being 13% inches on the right, and 114% inches on the left. 
Motion at the left knee was normal, but there was a definite false point of motion in the 


mid-tibia. 
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Fig. 5.—The muscle mass has been cut away to illustrate the bone bridging which is accom- 
plished, 


The x-ray examination was reported as showing a diastasis at the superior tibio- 
fibular joint with enlargement of the fibula so that the head was almost at the level of 
the tibial plateau. There was a definite pseudarthrosis at the junction of the upper and 
middle third of the tibia with a bony hiatus of about 1 inch. There was a closure of the 
distal tibial epiphysis and ankylosis of the ankle and subastragalar joints with the heel 


in calcaneus and the forefoot in equinus (Fig. 7). 





_ —" May, 1930 


On May 19, 1947, the fibular head was resected and the synostosis operation described 
here was performed. The postoperative convalescence was uneventful. The bone healed 
without any difficulty, but a small area of skin sloughed, and the patient was readmitted 


in August, 1947. Under conservative therapy the wound closed again and, though the skin 
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Fig. 6.—A, Cross section of leg showing relation of bones before synostosis operation. B, Ap- 
pearance after operation. 


was badly scarred, it was still closed when examined in May, 1949. Despite the ankylosis 
at the ankle and subastragalar joints, and despite the deformity of the foot, the patient 


yas able to use the foot in a quite normal manner when the shortening was compensated 


by an elevated shoe, 
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Fig. 7 (Case 1).—Anteroposterior and lateral roentgenograms before operation. 
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Fig. 8 (Case 1).—Postoperative roentgenograms taken after patient had been permitted to 
walk about. 
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The leg was painless and absolutely solid. The roentgenogram (Fig. 8) revealed a 
wide area of firm union between tibia and fibula without any tendeney toward abnormal 
curvature. 

DISCUSSION 

This operation is not intended to supersede the simpler and older methods 
of treating ordinary non-union of the tibia. Its primary virtue lies in the fact 
that it affords a relatively simple surgical therapy for patients who have already 
been unsuccessfully treated or in whom the classical methods are not applicable. 
This is especially true of patients who have suffered large defects either as a 
result of antecedent infections, or as a result of war injuries. 


CONCLUSIONS 


Apart from the fact that a much more extensive area of bone contact affords 
greater likelihood of solid union, the operation presents certain other definite 
advantages. It is a one-stage procedure. The uneut portions of the fibula act 
as a strut to stabilize the whole operative area. In the event of infection or 
non-union from any other cause, the limb is not completely flail and may still 
be utilized for further surgical intervention. The procedure would seem to be 
especially indicated in those situations where repeated grafting had failed or 
where the extent of defect might raise doubt as to the success of the usual bone- 
grafting operations. By affording a wide area of union, it may be possible to 
supersede complicated plastic procedures by a_ relatively simple one-stage 
operation. 

Dr. A. L. Umansky for his cooperation in preparing the 
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COEXISTENT ACUTE MYOCARDIAL INFARCTION AND ACUTE 
APPENDICITIS WITH PERFORATION 


Pau. F. Fox, M.D., Francis A. CrrrinciongE, M.D., AND 
HERBERT S. JOHNSON, M.D.,* Cuicago, IL. 


(From the Department of Surgery, St. Anne’s Hospital) 


primo heart disease may be of surgical interest in three groups of 
patients. In the first group are those patients who have had myocardial 
infarction months or years before a surgical operation is necessary. The 
second group is made up of patients who develop coronary thrombosis as a 
postoperative complication. The third group consists of patients with acute 
eoronary thrombosis and may be subdivided into (1) those in whom a mistaken 
diagnosis of an acute surgical abdomen has been made, (2) those who require 
surgical intervention as a result of coronary thrombosis, such as the removal of 
an embolus from a peripheral artery, and (3) those who develop a condition 
requiring urgent surgical relief which is unrelated to the cardiac affliction. 
The patient whose ease history is reported here belongs to this last category. 


CASE REPORT 


y. 
While at work, six days before admission, he was suddenly seized by severe substernal pain 
which radiated down the left arm. He was examined soon after the onset of the pain by 
Hospitalization was advised but the patient refused 
to enter the hospital and was taken home in an ambulance. The family physician was called 


but was not available, and another physician examined him at home. A clinical diagnosis 
The prescribed management in- 


C. G. (No. 47-4016), a white man aged 53 years, entered the hospital on April 1, 1947. 
a physician at his place of employment. 


of coronary thrombosis was made and treatment begun. 
cluded absolute bed rest and a preparation containing codeine for the relief of pain. 

On the following day the patient felt much better and stated that the substernal pain 
as well as the pain in the left arm had disappeared. He continued to take the prescribed 
medication and remained in bed. During the next two days he felt quite comfortable. Then, 
on the fifth day of the illness, he became aware of abdominal discomfort which he described 
as ‘‘gas pain.’’ For this distress he took a cathartic without consulting his attending 
physician. On the following morning he had definite pain in the right lower abdominal 
quadrant, and a few hours later experienced severe pain in this area. This was described 
as a tearing type of pain. The family physician was then called and the patient was 
immediately hospitalized. 

The past history was noncontributory. No previous substernal pain had been noted. 
Symptoms suggesting peptic ulcer or cholelithiasis had never been observed. 

Physical examination on admission to the hospital was performed by 
physician, consulting cardiologist, and consulting surgeon. The patient was acutely ill, 
with an oral temperature of 105° F., pulse rate of 110 per minute, respiratory rate of 28 


the family 


per minute, and a blood pressure of 90/58. 
The heart sounds were moderately decreased in intensity and the heart was not enlarged. 


The right lower lung did not expand on inspiration. 
Received for publication, July 11, 1949. 
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The abdomen was slightly distended and was immobile during respiratory excursions. 
There was tenderness, rebound tenderness, and rigidity throughout the entire abdomen which 
seemed to be most marked in the right upper quadrant. No peristaltic sounds were audible 
on auscultation. 

An electrocardiogram taken immediately after admission was characteristic of acute 
myocardial infarction (Fig. 1). 

Roentgenographic study revealed no evidence of free air beneath the dome of either 
side of the diaphragm. There was an irregular infiltration in the lower right lung which 
was thought to be due to a pneumonic process. The heart was of normal size and 
configuration. ' 
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Fig. 1.—Electrocardiographic tracing taken on April 1, 1947. Lead I shows elevation of the R-T 
segment. Lead IV shows deep Q waves, elevated R-T segment, and diphasic T waves. 


Laboratory examination of the blood showed 4,150,000 erythrocytes, 12.9 Gm. hemoglobin, 
8,800 white blood cells with 79 per cent polymorphonuclear leucocytes, 17 per cent lympho- 
cytes, and 4 per cent monocytes. The urine was within normal limits. 

The diagnosis of myocardial infarction of six days’ duration was apparently quite 
evident from the history and electrocardiographice evidence. The abdominal findings presented 
a serious problem in diagnosis and management. It was the opinion of the examining phy- 
Sicians that a perforated abdominal viscus with secondary peritonitis existed. The decision 


to operate was made in spite of the grave prognosis due to the associated cardiac lesion. 
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Two hours after admission the patient was taken to the operating room, given ether- 
\ right paramedian incision was used. 


oxygen anesthesia, and the abdomen was opened. 
Two feealiths 


The lower abdomen was filled with foul-smelling, purulent, peritoneal exudate. 
were floating freely in the right lower quadrant. The appendix showed all the characteristic 
changes of acute appendicitis. In addition, there was a large perforation about 8 mm. in 
diameter in the central portion of the appendix. The appendix was removed and _ the 
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Fig. 2.—Tracing taken on April 11, 1947. Leads I and IV show the T wave definitely inverted. 


purulent abdominal fluid was aspirated. The operative incision was then closed. One Penrose 
drain was used in the wound, extending to the peritoneum but not into the abdominal cavity. 
The operation required thirty-seven minutes. During the operation and immediately post- 
operatively the patient’s blood pressure was 120/80 and the pulse rate was 130 per minute. 
The postoperative course was quite satisfactory. An oxygen tent and Wangensteen 
Whole blood, 500 ¢.ec., was given on the operative 
intravenously and penicillin intramuscularly were 
2,000 ¢c.c. of fluid were given 


suction were utilized the first three days. 
day. Adequate doses of sulfadiazine 
administered until the patient was afebrile. No more than 
intravenously in any twenty-four hour period. In spite of this the urinary output was 
ach day and the specific gravity remained below 1.030. On the 


approximately 1,000 c¢.e. 
along comfortably without the Wangen- 


fourth postoperative day the patient was able to get 


suction. Peristaltic sounds were audible, gas was emitted rectally, and he drank 


steen 
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liquids without distress. The temperature fell from 105° F. to 102° F. on the operative day. 
It gradually returned to normal during the following eight days. The pulse rate varied 
between 80 and 110 beats per minute during the whole postoperative period. His general 
condition improved each day and continued to improve after leaving the hospital. He was 
discharged nineteen days after admission, taken home in an ambulance, and remained in bed 
at home for an additional four weeks. Since that time he has gradually increased his activity. 
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Fig. 3.—Tracing taken on April 18, 1947. The T waves in Leads I and IV are now less deeply 
inverted and the R-T segments are lower. 

Electrocardiograms using the conventional leads I, II, III, and CF, were taken at intervals 

from the onset of the illness (see Figs. 1 to 5). At the present time he is practically 

symptom-free and is able to engage in gainful work.* A number of electrocardiographic 

recordings have been obtained since the one shown in Fig. 5. They do not vary appreciably 

from that tracing. 


DISCUSSION 


It is a well-known fact that the diagnosis of an acute abdominal lesion 
requiring urgent surgery has been erroneously made in patients suffering from 


*At the time of publication, the patient is still in good physical condition and is working 
full time. 
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acute myocardial infarction. Levine and Tranter*t reported a patient with a 
preoperative diagnosis of an acute surgical abdomen who was operated upon. 
The patient died on the operating table. Autopsy showed coronary thrombosis 
and myocardial infarction with no pathologic changes in the abdomen. Sprague® 
reported a similar case in which the preoperative diagnosis was perforation of 
an abdominal viscus. This patient likewise died on the operating table. 





Fig. 4.—Tracing taken on June 23, 1947. In Lead I the T wave is practically isoelectric. In 
Lead IV it is not so deeply inverted. 

Hamilton*® and Butler, Feeney, and Levine® have stressed the importance 
of differentiating myocardial infarctions from acute surgical conditions in the 
abdomen. 

Our patient had such definite evidence of peritonitis occurring six days 
after the onset of the myocardial infarction that a diagnosis of an acute surgical 
abdomen seemed justified. Obviously, the anodyne prescribed for the relief of 
the eardiae pain masked the symptoms of appendicitis, and the self-administered 
eathartie contributed to appendical perforation. 
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The prognosis in the situation encountered was extremely poor. Brumm 
and Willius' published results obtained from experiences with 257 eases of 
surgical operations on patients with severe coronary disease. The mortality 
due to ecardiae deaths was 4.3 per cent. However, the average duration of the 
anginal syndrome in their patients was 3.1 years. Four appendectomies were 
performed, but apparently not on patients with recent coronary occlusions. 
Recent coronary thrombosis was mentioned in this report as a contraindication 
to all except extremely urgent surgery, but no reports on patients similar to 
ours were included. 
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Fig. 5.—Tracing taken on Nov. 15, 1947. Further resolution of the infarction is indicated. 


The operative risk is necessarily great. Butler, Feeney, and Levine? stated 
that the prognosis of heart disease must be weighed against the real need for 
operation. Of their 414 surgical patients with heart disease, twenty had 
coronary thrombosis. Twenty operations were performed on these patients with 
coronary thrombosis and ten patients recovered. There were eight unexpected 
fatalities in the ten deaths. Eight of the twenty patients had a preoperative 
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diagnosis of coronary thrombosis. Generally the attack was weeks or months 
before operation. There was one unexpected death in this group. In five 
instances the diagnosis was overlooked before surgical intervention, and opera- 
tion was performed during an acute attack. Only one of these survived. In 
seven instances the attack followed the operation and four of these patients died. 
Butler and co-workers coneluded that when surgical intervention is imperative 
in the midst of an attack of coronary thrombosis it must be expected that the 
operative mortality will be great. 

Ether as the anesthetic agent seemed to be the best choice. Sise® stated 
that ether in low concentration is well adapted to patients with myocardial 
disease. Its suitability for poor-risk patients varies widely according to the 
depth needed. He believes, however, that regional anesthesia is best for patients 
with eardiae disease. Butler, Feeney, and Levine*® state that ether is well 
tolerated by those suffering with heart disease. Sprague,® in a study of 192 
operations on 170 patients with heart disease, concluded that there was no 
correlation between the type of anesthesia and the mortality rate. 


SUMMARY 


A case history is reported of an individual who was operated upon for 
acute appendicitis with perforation and generalized peritonitis six days after the 
onset of myocardial infarction. Recovery followed. Although the risk of 
operation is exceedingly great in such a situation the outcome is not necessarily 
fatal. 
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Indications Regarding Operations for Cancer of the Distal Colon and Rectum 


A’ A result of our studies! on the lymphatie spread of carcinoma of the 
rectum and the large bowel, we have developed certain indications for the 
type of operation which is to be performed. 

Squamous-cell carcinoma of the perianal skin which does not involve the 
mucosa of the bowel is excised widely and deeply. The defect is closed by turn- 
ing skin flaps. If the inguinal nodes are enlarged, a radical groin dissection 
is done on the side of the lesion, or on both sides if the lesion crosses the midline, 
or if there are enlarged nodes on the opposite side. If the inguinal nodes are 
not enlarged, they are examined at two- or three-month intervals and a radical 
dissection is performed if any enlargement is noted. 

When squamous-cell carcinoma of the perianal skin involves the mucosa 
of the bowel, metastasis will take place upward to lymph nodes along the superior 
hemorrhoidal artery as well as to the inguinal nodes. In such eases an abdomino- 
perineal resection is performed with wide excision of the perianal tissues. The 
inguinal nodes are treated as previously described. 

Adenoeareinoma of the rectum arising from the mucosa and involving the 
perianal skin is treated by abdominoperineal resection and the inguinal lymph 
nodes are treated as previously described. 

Adenocarcinoma of the reetum, which lies entirely or partially below the 
reflection of the peritoneum from the anterior surface of the rectum to the 
bladder or uterus, has given a high ineidence of local reeurrence, even with 
the most radical operation. This is due to the anatomic relationship of the 
rectum to the base of the bladder, the prostate, and seminal vessels, or the uterus 
and vagina. Direct spread here is easy since there is no peritoneal layer to 
separate the structures. Also, the lymphatie spread is both upward along the 
superior hemorrhoidal vessels, and laterally along the lymph vessels on the 
superior surface of the levator ani muscles. Such lesions may be no more than 
6 em. from the mucocutaneous line, or they may be 12 or 14 em. away. The 
important point is the anatomie relationship, and not the distance in centi- 
meters. Beeause of the poor prognosis, the most radical procedure possible is 
performed—namely, a Miles type of abdominoperineal resection with division 
of the superior hemorrhoidal vessels at least 1144 inches above the promontory 
of the sacrum, and the widest possible lateral resection of the levator ani 
muscles and their accompanying lymphatics. 

In eareinoma of the rectum, where the bowel containing the tumor is 
completely covered by peritoneum anteriorly, and where the tumor lies below 
the promontory of the sacrum, the operative procedure depends upon certain 
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findings. If the lymph nodes along the superior hemorrhoidal vessels are not 
markedly enlarged, if the tumor is not large, and if there is no fixation to ad- 
jacent structures or signs of obstruction, these lesions are treated by resection 
upward as in the first part of an abdominoperineal resection. The bowel and 
mesentery are examined and if the blood supply seems adequate, which it usually 
is, an end-to-end anastomosis usually with a decompressing proximal colostomy 
is done. The bowel and mesentery are divided at least 114 inches (or better, 2 
inches) below the growth. Often an obstruction resection is done, extraperitoniz- 
ing the two-barreled colostomy as described by David.” 

If the proximal lymph nodes are enlarged and there are signs of lymph- 
edema and thickening of the bowel wall proximal to the tumor, or if the tumor 
is adherent to the adjacent structures, then an abdominoperineal resection is 
done. The mesentery of the rectum and sigmoid are resected just distal to the 
most proximal palpable artery, which will supply blood to the proximal part 
of the sigmoid colon. 

If the tumor is as just described, but the lymph nodes are enlarged proximal 
to the proposed line of resection of the mesentery, or if there is a question as 
to whether more centrally placed lymph nodes may be involved, a frozen section 
of such nodes may be made to see whether they contain carcinoma. If carcinoma 
is found in such nodes (with or often without the use of frozen sections), the 
inferior mesenteric artery is divided at the aorta and the soft parts are dissected 
downward from the level of the ligament of Treitz, laying bare the aorta and 
the left ureter and kidney, and removing the descending colon, sigmoid colon, 
and rectum as described by Rosi.’ The splenic flexure is then brought out as a 
terminal colostomy. This is a much simpler procedure than might be imagined. 

Carcinoma of the redundant loop of sigmoid colon, where there is no fixation 
to other structures, where there are very few palpable lymph nodes, and 
where there has been little obstruction, is treated by resection of the superior 
hemorrhoidal artery and sigmoid arteries, leaving only one arterial branch to 
supply the proximal end of the sigmoid or the distal end of the descending 
eolon. Often the vessels are divided just distal to the left colic artery. The 
bowel is mobilized far down in the hollow of the sacrum and is divided at a 
level where there is a good blood supply coming from the middle and inferior 
hemorrhoidal vessels. After mobilization of the left colon to the splenic flexure, 
an end-to-end anastomosis of descending colon to the stump of rectum is per- 
formed, usually with a proximal decompressing colostomy. If there is doubt 
regarding the blood supply to the rectal stump, then an extraperitoneal ob- 
struction resection, as deseribed by David, is performed. Continuity can be 
established safely in this way. 

Carcinoma of the redundant loop of sigmoid, where there are enlarged 
nodes and probable lymphatic extension along the origin of the inferior mes- 
enteric artery, is treated by resection of that artery and stripping of the aorta 
and left ureter to the level of the ligament of Treitz. The descending colon 
and sigmoid colon are resected. The gastrocolic omentum is divided, opening 
the lesser peritoneal cavity and allowing easy mobilization of the splenic flexure, 
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so that it can be joined to the proximal end of the rectum either by end-to-end 
anastomosis or by obstruction resection. 

There are adherent lesions and fixed lesions. Whenever the tumor has 
become tightly adherent to another viseus, as the base of the bladder, the uterus, 
vagina, prostate, seminal vessels, urethra, other loops of bowel, abdominal wall, 
and so on, the patient is given the chance of cure by wide resection of the 
original tumor and the adherent structure en masse. Forty per cent of such 
a group of patients in whom resection was carried out eleven to six years ago 
survived the operation more than five years, free of any sign of cancer. 

The main objective is to remove the cancer. The most radical resection 
of the regional lymphatics is performed. After this is done, continuity is re- 


established whenever possible. 
—R. K. Gilchrist, M.D. 
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TUBERCULOUS APPENDICITIS* 
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JOHN M. Wavuau, M.D.,§ 
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EPORTS dealing with tuberculous appendicitis have appeared in the litera- 

ture since 1837, when Corbin' described the first case. In the following 
year Hallowell? presented the post-mortem findings on a girl, aged 9 years, 
whose pain in the right lower quadrant had been treated with violent catharsis. 
Laparotomy disclosed general peritonitis with the appendix thickened by a 
‘‘false membrane’’ and by deposits of ‘‘tubereulous matter.’ There was a 
perforation near the base of the appendix. The patient also had tuberculosis 
of the middle lobe of the right lung. In 1889, Biggs* presented data on a case 
to the New York Pathological Society, and stated that this lesion was quite 
common, often being found at necropsy, sometimes without tuberculosis of 
other parts of the intestine. However, Osler,‘ just one year later, described 
ruptured tuberculous lesions of the cecum as a cause of general peritonitis, but 
made no mention of a comparable situation arising from the appendix. 

Attention was focused on the appendix during the early part of this cen- 
tury® ® * with acceptance of ordinary appendicitis as an entity, and the number 
of articles on tuberculosis of the appendix reflected this new interest. Even so, 
Scott,® by 1917, was able to find only 44 articles on this subject in the /ndexr 
Catalogue of the Surgeon General’s Library, and only 9 of these were by 
American authors. He found a total of 69 cases in the literature. Miiller,® a 
few years earlier, had found 66, including 6 of his own. In 1934, Koster and 
Kasman'® reviewed a total of 104 cases including 4 of their own. Many reports 
have appeared during more recent vears'’ ” giving the incidence in which 
tuberculous appendicitis has been found at operation (Table I); many others 
have reported smaller series or individual cases.'*?! Excluding necropsy series, 
a total of 168 cases of tuberculous appendicitis have been reported up to the 
present time. 

Kisendrath,”? in 1909, called attention to the view held by many European 
surgeons that tuberculous appendicitis could exist without either gross or micro- 
scopic evidence of its specific nature, the only evidence being tuberculous ileo- 
cecal lymph nodes, a situation analogous to the tonsil and tuberculous cervical 
lymph nodes. Most authors (Card,?* Warwick,** Seott,* Miller, and Drissen 
and Zollinger®*) have expressed the belief that infection occurs in three ways: 


*Abridgment of thesis submitted by Dr. Braastad to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the requirements for the degree of 
Master of Science in Surgery. 

+Fellow in Surgery, Mayo Foundation. 

tSection on Surgical Pathology, Mayo Clinic. 

§$Division of Surgery, Mayo Clinic. 
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TABLE I. SURGICAL CASES OF TUBERCULOSIS OF THE APPENDIX AS REPORTED IN THE LITERATURE 






















































































: | NO. TUBERCULOUS 
AUTHOR YEAR OPERATIONS APPENDICES PER CENT 

Bazin36 — | mie | 1,259 || 2 0.16 
Kinghorn*54 1916 | 28 7 ad 25.0 
Seotts 1917 | 179 1 0.56 
Warwick24 dt 9200 210 | 2 0.95 
Noehren and Muellert2é 1922 | 515 23 4.47 
Sleffens*35 a 2 1933 | 40 a 2 5.0 
Drissen and Zollinger25 | 1935 | 5,149 16 a, 0.31 
Thieme*3o : _| 1937 | 20 | 6 30.0 
Card*23 1939 | 520 8 1.54 
Shields*37 | 4939s 100 — 24 24.0 





*Patients with known pulmonary tuberculosis. 
fPatients from State Institute for Study of Malignant Disease, Buffalo, N. Y. 


(1) by direct extension from neighboring organs (the cecum or other portion 
of the intestinal tract more commonly, but also on oceasion the Fallopian tubes 
or epididymis); (2) by infected contents in the intestinal tract; or (3) by the 
blood stream, from a focus in a distant organ, especially the lungs or the bron- 
chial lymph nodes. In Card’s opinion?’ the latter method is more likely when 
the appendix alone is involved, but it is generally agreed that the first two 
mechanisms are the more frequent. The danger of infected butter, milk, and 
cheese is obviously less important today than it was formerly. For practical 
purposes it can be said that tuberculosis of the appendix is caused by direct 
extension (generally from the cecum or from the Fallopian tubes), or by in- 
fected intestinal contents (generally in patients with uncontrolled pulmonary 


tuberculosis). 
MATERIALS AND METHODS 


A search was made for all cases in the files of the Mayo Clinie in which the 
diagnosis of tuberculous appendicitis had been made, either by gross or by 
microscopic examination. The results of this search, which covered the period 
from 1900 through June, 1946, showed that there were 92 cases so listed. No 
satisfactory pathologic specimens were available in 9 of these cases, and these 
were accordingly deleted from the present study. Four or more blocks were 
eut from each of the remaining 83 appendices and several sections were also 
taken from the excised tissue where available. Blocks were placed in bottles of 
fresh 10 per cent formalin, sectioned on a freezing microtome at 8 microns, and 
stained routinely with hematoxylin and eosin. Stains for tubercle bacilli were 
done in certain cases, but, since these gave negative results in typical instances 
of associated tubal tuberculosis with tuberculous peritonitis, the fixed criteria for 
acceptance in the study were the presence in one or more coats of the appendix 
of characteristic epithelioid tubercles with giant cells and caseation found either 
locally or in mesoappendical nodes. Effort was made to rule out conditions like 
blastomycosis, actinomycosis, and brucellosis, which may be associated with 
caseous-like necrosis. In doubtful cases the presence of a ‘‘ positive sputum’’ 
associated with surgical evidence of intestinal tuberculosis was held as support- 














Surgery 


RECENT ADVANCES IN SURGERY ng 4 


792 
ing a decision for inclusion. Deleted were a number of cases wherein there 
appeared to exist regional enteritis which, as is well known, may be associated 
with the formation of ‘‘hard’’ noneaseous tubercles in the walls of the involved 
segments and in the regional nodes. For these and various other reasons 30 
cases were eliminated from the study. While regretting that the remaining 62 
eases lacked bacteriologic proof in the matter of culture and guinea pig inocula- 
tion we feel sincerely that they represent examples of tuberculosis of the ap- 
pendix. 

Upon examination of the specimens from these 62 cases and correlation of 
the microscopic findings with the surgeons’ operative notes, it was apparent 
that the cases could be divided into three groups. Group A (21 cases) con- 
sisted of those cases in which all coats of the appendix were involved by the 
tuberculous process. Group B (23 eases) could more properly be termed 
‘tuberculous periappendicitis,’’ inasmuch as only the serous or perhaps outer 
muscular coat showed evidence of tuberculous involvement. In almost all of 
these 23 cases there was an associated tuberculous peritonitis, and in some of 
these the appendix was obviously more involved than the rest of the peritoneum, 
while in others, the periappendicitis seemed no worse than the tuberculosis in 
other parts of the peritoneal cavity. In none of the 23 cases, however, was it 
possible to find another obvious source for the tuberculosis in the peritoneal 
cavity. Group C (18 eases) included cases which, pathologically, were similar 
in every respect to those in Group B; however, this group had in every case 
an obvious source of intra-abdominal tuberculosis, generally the Fallopian tubes. 
Most authors, like Drissen and Zollinger,?> excluded from their series cases in 
which only the peritoneum of the appendix was involved. However, of the 23 
eases reported by Noehren and Mueller,*® 11 showed the tuberculosis to be con- 
fined to the peritoneal surface of the appendix. 

INCIDENCE 

The incidence of tuberculous appendicitis is difficult to determine by reading 
the articles and case reports on this subject. On many occasions the diagnosis 
was made without microscopic confirmation, or the reports failed to mention 
whether or not there was an associated tuberculosis of the intestinal tract. Table 
I shows the wide difference between the ordinary surgical patients and those 
in whom a diagnosis of pulmonary tuberculosis has been made preoperatively 
(0.1 per cent to a little more than 1 per cent in the former group; more than 20 
per cent in the latter). W. J. Mayo?’ stated that it was curious that the appendix, 
which contained lymphoid tissue analogous to that of the tonsils, was seldom the 
primary seat of tuberculosis. On this last statement all authors are in agree- 
ment. 

Pagel and Weichherz”* studied material from 84 necropsies on tuberculous 
subjects, in 50 of which careful histologic examination was done. In 30 eases 
there was no evidence of intestinal or appendical tuberculosis. Of the remaining 
54 eases, 29 patients (54 per cent) had intestinal tuberculosis without involve- 
ment of the appendix, while 17 (31 per cent) had both intestinal and appendical 
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tuberculosis. In 5 additional cases there was advanced tuberculosis of the ap- 
pendix with slight or incipient intestinal changes, and finally in 3 eases the 
appendix was the only diseased section of the intestine. Leseur,?® reporting on 
500 necropsies in tuberculous patients, found 144 instances in which the ap- 
pendix was affected by tuberculosis, and in 12 of these cases the appendix was 
the only part of the tract involved. 

A decreased incidence of tuberculous appendicitis has paralleled the general 
decrease in tuberculosis throughout the past several decades (Table II), al- 
though it is interesting to note that the number of cases involving all coats 
of the appendix has remained approximately the same during each of the past 
three decades. Thieme*’ found 7 cases between 1927 and 1937, Card?* collected 
data on 8 cases between January, 1933, and February, 1938, while Drissen and 
Zollinger?® found 5 eases at the Peter Bent Brigham Hospital in 1932. 


TABLE II. INCIDENCE OF TUBERCULOUS INVOLVEMENT OF THE APPENDIX AT THE MAyo CLINIC 
BY YEARS 
























































GROUP B 
GROUP A (TUBERCULOUS GROUP C 
YEAR (ALL COATS) PERIAPPENDICITIS ) (CONTROL) 
1900-1910 | 3 1 | 0 
1911-1920 ae oo 8 So 12 | 12: 
1921-1930 =. —_—— - o- 8 | 5 
1931-1940 4 2 | 1 
1941-1946 (June) ,.téT 0 u 0 
Total ioe ea a) *. ae me 18 7 








Age.—The average age of our patients was around 30 years, the youngest 
being 11 years old and the oldest 62 years. Miiller’s® youngest patient was 2 
years old, and the great majority of his patients were between the ages of 10 
and 40 years. Cabot ease 15322*' was that of an infant, aged 9 months, who 
died of tuberculous meningitis, and was found to have tuberculous ulceration 
of the intestine and appendix on post-mortem examination. 

Sex.—Sex incidence would appear to be equal in cases of tuberculous peri- 
appendicitis (combining Groups B and € to adjust for the selection of cases 
in these two groups), while those cases in which all coats of the appendix were 
involved showed a 2 to 1 predominance of males over females. 





PATHOLOGY 


The classic description of appendical tuberculos’s, as of intestinal tubereulo- 
sis, divided the disease into two main groups, ulcerative and hyperplastic, the 
latter term implying a greatly enlarged appendix forming a tumor or tuber- 
culoma. Microscopically, this form is characterized by deposits of connective 
tissue, by lymphoid infiltration, and by tubercles, these changes chiefly affecting 
the muscularis according to some writers (Koster and Kasman,'® Gatewood,** 
and Warwick‘), while others described the change as affecting the submucosa 
to the greatest extent (Secott*), and still others (Blain**) placed the chief site 
of pathologie change in the subserosa. 
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We have divided our cases solely on the basis of whether all coats of the 
appendix showed evidence of tuberculosis, or whether just the outer coats 
(tuberculous periappendicitis) showed such evidence; we have also split off a 
third group, as described previously (Group C), in which the tuberculous peri- 
appendicitis was associated with another source of intra-abdominal tuberculosis. 

In each of the three groups there were examples of what might be called 
grossly ‘‘hyperplastic’’ tuberculosis (description by the surgeon of ‘‘thick 
walled’’ or ‘‘very large appendix’’ or ‘‘mass in which the appendix was 
buried’’). 

Group A.—The 21 eases in which all coats of the appendix were involved 
could be subdivided into three groups: (1) those in which the appendix was 
the only segment of the gastrointestinal tract to be involved (9 cases); (2) those 
in which there was an associated tuberculosis of other parts of the intestinal 
tract (8 cases); (3) those in which there was associated tuberculosis of intra- 
abdominal organs other than the intestinal tract (4 cases). The disease affect- 
ing the appendix frequently extended to involve the head of the cecum, and 
even did so to a minimal extent in 4 of the 9 cases reported as involving the 
appendix alone. The appendix was usually described as being chronically 
inflamed, although in 1 case it was described as ‘‘red and acute.’’ 


1. There was clinical diffuse tuberculous peritonitis in only 4 of the 9 
eases in which the appendix alone was involved. The appendix had ruptured 
in 4 cases, one of them forming a retrocecal abscess. In 1 case there was an 
appendicocutaneous fistula, this being the only example of such a lesion in our 
entire series. The mesenteric lymph nodes were markedly involved (according 
to the surgeon’s notes) in 4 patients. 

Microscopically the appendices in Group A showed lesions which varied 
from a few scattered tubercles in the mucosa, muscularis, and serosa to marked 
caseating tuberculosis almost completely replacing all coats of the appendix. 
In many eases the mucosa and submucosa contained numerous tubercles and 
yet the epithelium of the appendix remained intact. In 5 eases in this group 
there were conglomerate tubercles. 

The following case is an example of this group of 9 cases in which tuber- 
culosis involved all coats of the appendix without apparent involvement of 
other intra-abdominal organs. 

CasE 1.—A railroad telegrapher, aged 33 years, registered on July 1, 1930. He com- 
plained of pain in the right lower quadrant of ten years’ duration, coming on in attacks, 
generally two to four hours after eating, associated with nausea and vomiting and a tend- 
ency to diarrhea, and lasting two to three days at a time. He had an occasional dry cough. 
There had been no loss of weight. 

Examination revealed a thin, somewhat pale young man with slight exophthalmos. The 
thyroid was slightly nodular. The abdomen was normal. There was moderate sclerosis of 
the peripheral vessels. Temperature was normal. 

A roentgenogram of the thorax showed bilateral pulmonary tuberculosis. A roentgeno- 
gram of the stomach showed nothing abnormal. The basal metabolic rate was +1 per cent. 
The leucocyte count was 7,900 per cubic millimeter of blood. 

Laparotomy was performed on July 7, with a preoperative diagnosis of chronic appen- 
dicitis. The appendix showed very severe chronic inflammation with apparent perforation 
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close to its base, and extensive scarring deforming the cecum and a region of the ileocecal 
valve. The appendix was removed and a small portion of the cecum was resected. 

The postoperative course was uneventful until the fifth postoperative day, when the 
patient suddenly became dyspneic and cyanotic. Pulse and temperature rose progressively, 
and he died on the following day. Permission to perform necropsy was refused. 

Microscopic examination of the appendix showed principally tuberculous periappendicitis 
but with several tubercles in the submucosa. 


2. The ileum, cecum, and ascending colon were the parts of the gastro- 
intestinal tract generally affected (and then by ulcerative lesions) in those 8 
eases in which the appendix was not alone involved. The following case is an 
example of this subgroup. 


CasE 2.—A farmer, aged 31 years, registered on May 26, 1920. His family history 
revealed that 1 sister had died of tuberculosis of the lungs. The patient complained of 
pain in the right lower quadrant of five years’ duration, coming on in attacks and associated 
with nausea and vomiting. Occasionally he had similar and simultaneous pain in the left 
lower quadrant. He had had spells of heartburn for five years. Bowel movements were 
normal. 

On examination the patient appeared to be healthy, but there was a small palpable 
mass in the right lower abdominal quadrant, with some tenderness and rigidity. 

A roentgenogram of the thorax showed infiltration in the right lung ficld, most marked 
in the lower lobe. A leucocyte count was 11,200 per cubic millimeter. A roentgenogram 
of the stomach showed nothing abnormal. 

A laparotomy was performed on June 5, with a preoperative diagnosis of chronic appen- 
dicitis. There was a tuberculous stricture at the base of the appendix and there was narrow- 
ing of the cecum and ileocecal valve, the latter being constricted so as to admit only the 
tip of a lead pencil. The terminal ileum, cecum, and proximal one-half of the ascending 
colon were resected, and an end-to-end anastomosis was performed. When the resected speci- 
men was opened, a tuberculous ulcer was seen to involve the base of the appendix, the cecum, 
and the ileocecal valve. 

Microscopic examination of the appendix revealed tuberculosis of all coats with ulceration. 

The postoperative course was uneventful. The patient was heard from three and one- 
half years after operation, when he ‘‘felt fairly well’’ but had spent some time in a sana- 
torium because of ‘‘lung and bowel trouble.’’ 


3. Of the final 4 cases in this group, in which the appendix was involved 
in conjunction with organs other than those of the gastrointestinal tract, the 
Fallopian tubes were associated structures in 3 cases and the epididymis in 1 
case. 


CasE 3.—A housewife, aged 37 years, registered on June 22, 1938. Past history revealed 
that she had had some ‘‘glands’’ in her neck incised and drained at the age of 15 years. 
She had had ‘‘flu’’ in 1937. The patient’s mother had died at the age of 30 years with 
tuberculosis. The patient had not felt well since the ‘‘flu,’’ more than one year previously. 
At that time she had first noticed pain in the right upper quadrant, associated with loss of 
strength and weight, with daily elevation of temperature, and with a distended abdomen. 
Her local physician tapped the abdomen and obtained 2 quarts (about 2 liters) of clear 
fluid, after which she felt better until four months previous to registration. Then she 
noticed pain in the left lower quadrant, accompanied by frequency of urination. She lost 
twenty pounds (about 9.1 kilograms) and continued to have daily fever and night sweats. 
She had slight constipation. 

Examination revealed a thin woman who appeared chronically ill. There were rales 
in the right upper lung fields. There was a firm tender mass in the left lower abdominal 
quadrant. Pelvic examination showed the mass to involve the left adnexa. 
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A roentgenogram of the thorax was reported as indicating old tuberculosis involving 
both apexes. A roentgenogram of the colon showed nothing abnormal. A leucocyte count 
was 13,800 per cubic millimeter. The sedimentation rate (Westergren) was 55 mm. in the 
first hour. 

Laparotomy was performed on July 6, with a preoperative diagnosis of ‘‘ pelvic mass.’’ 
There were many nodules of tuberculosis studded on tie surface of the peritoneum and 
large and small bowel, and enormous numbers of adhesions with a plastic exudate. There 
was evidence of partial intestinal obstruction at the rectosigmoid, where there was a large 
inflammatory mass consisting of a tuberculous tubo-ovarian abscess to which were adherent 
both tubes and ovaries and the appendix. The appendix had perforated into the mass close 
to its base. Appendectomy and bilateral salpingo-oophorectomy were performed. 

Microscopic examination of the tubes, ovaries, and appendix showed tuberculosis. 

The patient’s postoperative course was uneventful except for a fecal fistula which 
developed on the eighth postoperative day. This gradually subsided and healed spontaneously 
at the end of eight months. The patient was heard from nine and one-half years later. 
She was living and in good health, having had no further medical or surgical treatment. 


Group B.—Group B showed a diffuse tuberculous peritonitis in 22 of the 
23 cases, and in 16 cases there was free fluid in the peritoneal cavity. In none 
of the cases in this group was there an obvious chronie focus of intra-abdominal 
tuberculosis. In 12 instances it appeared from the operative notes that the 
appendical involvement was definitely worse than that of other parts of the 
peritoneal cavity. Descriptions of the appendix read: ‘‘appendix large and 
stiff walled,’’ ‘‘appendix distended and diseased,’’ ‘‘appendix reddened and 
inflamed,’’ ‘‘appendicitis grade 3,’’ and so forth. In 5 eases it was questionable 
whether the appendix was worse than other parts of the peritoneum, while in the 
remaining 6 patients the tuberculous periappendicitis was evidently just a re- 
flection of the general peritonitis. It is interesting to note that there was no 
difference in symptoms between any of the foregoing three subgroups. 

In 1 ease in this group there was a large retroperitoneal mass of caseous 
tuberculous lymph nodes producing obstruction to the third part of the duo- 
denum. There was tuberculous periappendicitis but no evidence of tuberculosis 
of the cecum or ileum. In another case tuberculous implants were found in 
the hernial sac, during herniorrhaphy; and the appendix, which was removed 
through the sae, was found to have tuberculous periappendicitis. The usual 
picture, however, was that of a diffuse tuberculous peritonitis, generally with 
a large quantity of free fluid and multiple tubercles studding the peritoneum, 
with evidence of a diseased appendix, acutely swollen or else bound down by 
adhesions. Tuberecles appeared in some instances on the serosa of an otherwise 
normal-appearing appendix. 

Microscopically these lesions consisted of epithelioid cell aggregations, gen- 
erally conglomerate, with caseation, giant cells, and occasionally marked fibrosis, 
all confined to the serosa and subserous region, sometimes with edema and 
fibrosis of the muscular coats. An illustrative case follows: 

CASE 4.—A woman student, aged 22 years, registered on Jan. 17, 1938. She had been 
seen first at the clinic in 1936, at which time a roentgenogram of the thorax revealed active 
tuberculosis of the left upper lung. Since then she had been completely ambulatory, but 


had undergone left artificial pneumothorax twice monthly. She complained of pain in the 
right lower quadrant of one day’s duration. Pain started in the pit of the stomach on the 
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previous morning, and then shifted to the right lower quadrant. She was nauseated, but had 


not vomited. She had a similar attack three years previously which lasted for two days. 

On examination she was seen to be thin, not acutely ill. Temperature was normal. 
There was tenderness and slight rigidity in the region of McBurney’s point. Rebound tender- 
ness was present. There were signs of pneumothorax in the left lung fields. 

A roentgenogram of the thorax showed pneumothorax on the left. Leucocyte count 
was 9,200 per cubic millimeter. Sedimentation rate was 37 mm. in one hour. 

Laparotomy was performed on January 18, with a preoperative diagnosis of subsiding 
subacute appendicitis. The appendix was somewhat indurated and edematous and had many 
tuberculous implants on its surface. There were multiple small tuberculous implants through- 
out the whole abdomen, with a considerable quantity of yellowish-brown, clear fluid free in 
the peritoneal cavity. There was a small cyst of the left ovary measuring 3 ecm. in diameter. 
An appendectomy was done. 

Microscopic examination of the appendix showed marked tuberculous periappendicitis. 

The postoperative course was uneventful, and- the patient was heard from five and one- 


half years after the operation. She was in good health. 


Group C.—Of the 18 cases in Group C, 15 had more or less general tuber- 
culous peritonitis, and in 10 patients there was free fluid in the peritoneal cavity. 
Seventeen of the patients in this group had tuberculous salpingitis, while the 
remaining patient had tuberculosis of the ileocecal valve and cecum with tuber- 
culous periappendicitis. 

The gross appearance of the appendix in Group C was not remarkable as 
a rule, except for the tuberculous involvement of the surface. In 1 or 2 eases 
of this group the appendix appeared definitely diseased to the surgeon, but on 
microscopic examination only periappendicitis was found, together with typical 
tuberculous salpingitis. In several other cases the appendix appeared moder- 
ately diseased, but again there was marked associated tubal disease and only 
tuberculous periappendicitis on microscopic examination. 


SYMPTOMS 


Most authors agree that these patients have no symptoms which distinguish 
the disease from ordinary appendicitis, or from ordinary intra-abdominal tuber- 
culosis. Drissen and Zollinger®® expressed the belief that the following were 
helpful findings in making preoperative diagnoses in 3 of their cases: (1) diar- 
rhea; (2) poor nutrition and loss of weight; (3) pulmonary tuberculosis, and 
(4) a duration of symptoms somewhat longer than that observed in the average 
cases of acute appendicitis. 

In 1937, Thieme,*”® at the University of Michigan, reported data on 7 
cases during the previous decade in which the appendix was removed without 
recognition of tuberculosis elsewhere in the body at the time of operation, and 
in which the pathologist’s report came as a complete surprise to the surgeon, 
there having been nothing in the patient’s history to suggest the definitive diag- 
nosis. Following operation, a further study revealed pulmonary tuberculosis 
in only 2 of the 7 cases. This author then studied 20 patients with pulmonary 
tuberculosis under treatment, in which appendectomy had been done for ap- 
pendicitis (acute or recurrent). In 6 of the 20 cases (30 per cent) tuberculous 
appendicitis was present. Four of these 6 patients were doing poorly with the 
pulmonary tuberculosis and had positive sputums; 5 of the 6 had previous gastro- 
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intestinal symptoms. On the other hand, of the 14 patients with simple pyogenic 
appendicitis, all were doing well with the pulmonary tuberculosis, and only 3 
had positive sputum. Thieme concluded that if the pulmonary condition is 
controlled, symptoms of appendicitis in a patient with tuberculosis are probably 
due to ordinary pyogenic appendicitis, but if pulmonary tuberculosis is uncon- 
trolled and if there is a positive sputum the appendix is probably tuberculous. 

Except for symptoms referable to the presence of ascites, there seemed to 
be no great difference in the type of symptoms found in the three groups which 
we studied (Table III). Ascites was found only once in the group of cases 
in which all coats were involved, whereas it was present in more than one-half 
of the cases in each of the other groups. Five patients in Group B (22 per 
cent), gave a past history of typhoid fever. 

Table IV shows that an abdominal mass was more frequent in those cases 
in which all coats of the appendix were involved (Group A), while a pelvic 
mass quite naturally was observed more frequently in those cases which were 
incidental to other intra-abdominal tuberculosis (Fallopian tubes). In is inter- 
esting that cutaneous fistulas were more frequent in Group C than in either 
of the other two groups. 

PREOPERATIVE DIAGNOSIS 


A diagnosis of appendicitis was made more frequently in Group A (Table 
V) than in either of the other two groups. In only 2 instances in the entire 
series was a diagnosis of tuberculous appendicitis made, and in 1 of these the 
diagnosis was made on the basis of previous surgical findings. It will be no- 
ticed that tuberculous peritonitis was not diagnosed in Group A; also, in 2 
cases in Group A (marked with a dagger) the tuberculous appendicitis was an 
incidental finding. 























TABLE V. PREOPERATIVE DIAGNOSIS IN PATIENTS WITH TUBERCULOUS APPENDICITIS AT THE 
Mayo CLINIC 
TUBERCULOUS BOWEL 
APPENDICITIS | PERITONITIS | OBSTRUCTION OTHERS 
Group A 8* 0 1 3 **Cecal lesion’’ 
(Diagnosis made in 2 Abdominal sinus 
21 cases) 1 Acute cholecystitist 
1 Malignant tumor of pel- 
vist 
1 Chronic ulcerative colitis 
1 Tuberculous ileocolitis 
1 Ventral hernia 
1 Tuberculous salpingitis 
1 ‘*Pelvic mass’’ 
Group B 4} 9 2 2 Abdominal cyst 
(Diagnosis made in 1 Cirrhosis 
22 cases) 3 Duodenal ulcer 
1 Inguinal herniat 
Group C 2 5 0 1 Cirrhosis 
(Diagnosis made in 2 Ovarian cyst 
15 cases) 2 Fibroids 
3 Tubo-ovarian abscess 

















*One of these cases diagnosed ‘‘tuberculous appendicitis’’ on basis of previous operation 


elsewhere. 


*Diagnosis confirmed at operation; appendical lesions were thus incidental findings. 
tOne of these cases diagnosed ‘‘tuberculous appendicitis.’’ 
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Of the 3 cases with a preoperative diagnosis of duodenal ulcer in Group B, 
2 were confirmed at operation, while in the third case no ulcer was found. 

In general, the preoperative diagnoses in Group A named various lesions 
of the gastrointestinal tract, while those of the other two groups favored tuber- 
culous peritonitis and its ‘‘differential diagnosis’’ (cirrhosis, ovarian cyst) and 
so forth. 

LABORATORY FINDINGS 


Roentgenograms of the thorax were more frequently positive in Group A, 
where 12 of 16 showed evidence of tuberculosis, than in either of the other 
two groups. Examinations of sputum were rarely done, and were positive in 
only 2 instances in the entire series. Leucocyte counts tended to be higher in 
Group A than in the other groups, being more than 10,000 per cubic millimeter 
in one-half of the cases in which this procedure was carried out. 


OPERATIVE TREATMENT 


The type of operative procedure reflected quite closely the type of patho- 
logic change seen in each of the three groups. Thus, in Group A, in which 
tuberculosis of other parts of the intestine was common, right hemicolectomy 
was done in 7 instances. This procedure was not carried out in any other case 
except for 1 patient in Group C. In Group B, consisting chiefly of males with 
tuberculous peritonitis, appendectomy alone was done almost exclusively, while 
in Group C, which was made up chiefly of women with tubal and peritoneal 
tuberculosis, salpingo-oophorectomy in addition to appendectomy was the pro- 
cedure of choice in most eases. 

Most authors are in agreement with Kinghorn** and Sleffens*® in advoeat- 
ing immediate operation on the patient with acute appendicitis and pulmonary 
tuberculosis, and in doing the selective operation on the patient with recurrent 
appendicitis. There has been no increase in the operative mortality rate, con- 
trary to the older writers’ warnings on the effect of ether and other anesthetic 
agents on the pulmonary lesions. Miiller,® Kinghorn,** Eisendrath,?? and others 
have advocated appendectomy in patients with chronic intestinal disturbances 
and pulmonary tuberculosis in order to remove a source of irritation and often 
tuberculous foeus, and some have reported good results. However, Thieme,*’ 
on the basis of his experience, does not agree with this thinking; of the 6 pa- 
tients he studied who had tuberculous appendicitis and known pulmonary 
tuberculosis, 5 died within one and one-half years of operation, while 1 was 
under sanatorium care three and one-half years later. It is interesting to com- 
pare these results with the outcome of the 7 patients in whom the diagnosis of 
tuberculous appendicitis (made at operation) was the first evidence of tuber- 
culosis in the body; 5 patients in this group were known to be living and well 
one to seven years after the operation, while one was still under sanatorium care 
five years later but was making satisfactory progress. 

Of our 21 patients in Group A, 10 were known to be dead, while 8 were 
living with or without symptoms (Table VI). Of the patients in Group B. 
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TABLE VI. POSTOPERATIVE RESULTS IN PATIENTS WITH TUBERCULOUS APPENDICITIS AT THE 
MAyo CLINIC 






































PATIENTS KNOWN TO BE DEAD PATIENTS KNOWN TO BE ALIVE 
WITH WITHOUT SYMPTOMS 
SYMPTOMS 
HOSPITAL DIED OF (GENERAL OR 
DEATHS TUBERCULOSIS | ABDOMINAL) lyr. | 3yr. | 10 yr. | 20 Yr. 
Group A (21) 3 2 7 z 1 2 1 0 
GroupB (23) 0 5 3 3 4 3 5 
GroupC (18) 2 _ 4 3 1 3 1 4 











5 were known to be dead, and 18 were living. Six of the 18 patients in Group 
C were known to be dead, and 12 were living. The prognosis would seem to be 
most unfavorable in those cases in which all coats of the appendix were involved, 
although it must be remembered that many of these patients had tuberculosis 
of other parts of the intestine. 

Drissen and Zollinger have emphasized the poor prognosis in the 
tive’’ type of tuberculous appendicitis. It would seem logical to assume that 
those cases in which the appendix alone was involved should have the better 
outlook, but this has not been borne out in this study, since those cases in Group 
A in which the surgeon found no obvious involvement of other organs at the 
time of operation showed no higher cure rate than other cases in this group. 
This may well have been due to the inability of the surgeon at the time of 
operation to detect involvement of other parts of the intestine. 

Apparently tuberculous periappendicitis or tuberculosis of all coats of the 
appendix in the earlier stages offers the best outlook. Not many patients of this 
latter type have been seen at the Mayo Clinic. It was probably this type of 
patient that made up the group in Thieme’s*’ series which had such a favorable 
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outcome. 
SUMMARY 


Up to the present time 168 surgical cases of tuberculous appendicitis have 
been reported in the literature. Between 46 and 70 per cent of patients with 
tuberculous enteritis have involvement of the appendix. At the Mayo Clinic 
there were 62 tuberculous appendices available for study; in 21 (Group A) all 
coats of the appendix were involved; in 23 (Group B) the chief pathologie 
change was tuberculous periappendicitis and there was no other obvious source 
of intra-abdominal tuberculosis; in 18 (Group C) the chief pathologie change 
was again tuberculous periappendicitis, but in these cases there was an obvious 
source of tuberculosis in the abdomen, generally the Fallopian tubes. There 
were no characteristic symptoms or signs to differentiate tuberculous appendi- 
citis from ordinary appendicitis, nor to distinguish one group from another, 
except for ascites, which was present in more than one-half of the cases in 
Groups B and C, and on only 1 oceasion in Group A. In a patient with con- 
trolled pulmonary tuberculosis, symptoms of appendicitis are probably due to 
ordinary appendicitis, whereas in a patient with uncontrolled pulmonary tuber- 
culosis and positive sputum such symptoms are probably due to tuberculous 
appendicitis. 
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Book Reviews 








Diagnosis and Treatment of Brain Tumors and Care of the Neurosurgical Patient. By 
Ernest Sachs, M.D. Ed. 2. Pp. 552, with 358 illustrations. St. Louis, 1949, The 
C. V. Mosby Company. 


As the title indicates, this second edition is a combination of two previous books by 
Dr. Sachs, The Diagnosis and Treatment of Brain Tumors, and Care of the Neurosurgical 
Patient. It contains essentially the same material as the first editions, with minor revisions. 
The brief descriptions of pneumoencephalography, electroencephalography, angiography, 
intracranial aneurysms, and intraventricular tumors are new. The discussion on instruments, 
surgical technique, and postoperative care, which was originally concise, has been considerably 
enlarged, and two new chapters on miscellaneous neurosurgical subjects have been added. 
One of the outstanding features of the book is the inclusion of seventy-four well-documented 
case reports of successfully and unsuccessfully treated patients. 

Long recognized as a teacher, Sachs has effectively employed two pedagogic tools, 
dogmatic presentation and graphic illustrations, in a book which is intended primarily for 
the medical student and house officer. Based on the broad personal experiences of a recog- 
nized authority in his field, this book will prove helpful not only to the medical profession 
in general but to the neurosurgical specialist as well. 





Essentials of Obstetrical and Gynecological Pathology. By Robert Faulkner, M.D., F.A.C.S., 
Assistant Professor of Gynecology, The Western Reserve Medical School, and Marion 
Douglass, M.D., Formerly Assistant Professor of Gynecology, The Western Reserve 
Medical School. Ed. 2. Pp. 357, with 300 illustrations. St. Louis, 1949, The C. V. 
Mosby Company. $8.75. 


In the first edition of this book, Faulkner and Douglass attempted to present in a 
concise manner the essentials of gynecologic and obstetric pathology; only a basic discussion 
of the theoretic aspects regarding the pathology, and the generally accepted views and basic 
forms of treatment were given. In this second edition some sections have been amplified 
and many new illustrations have been added. An informative manual which provides a means 
of review for the practicing gynecologist and obstetrician, this volume is not intended as a 
definitive text on the subject. 

Faulkner and Douglass stress the fact that it is important for the gynecologic surgeon 
to recognize the gross pathology, to excise without destroying, to open specimens in such a 
manner as to preserve them for further study, and to label critical areas for detailed 
examination and photography if possible. The material is arranged in an orderly manner 
beginning with a discussion of the surgical specimen. Elementary histology of epithelium and 
glands is then reviewed; this is followed by chapters on the vulva, vagina, cervix, endometrium, 
myometrium, endometriosis, Fallopian tubes, and ovaries. Included in the discussion of each 
organ and its abnormalities is a brief description of the general anatomy, histology, and em- 
bryology when necessary; most of the important lesions are shown in excellent photographs, 
both grossly and microscopically. The concluding chapter, entitled ‘‘ Pregnancy,’’ includes a 
discussion of the decidua and placenta formation with their abnormalities, and ends with a 
discussion of hydatidiform mole and chorio-epithelioma. 

This book is easy to read and can be used as a textbook for those interested in obtain- 
ing a general knowledge of the gynecologic and obstetric pathology. 
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An Atlas of Amputations. By Donald B. Slocum, M.D., M.S., Orthopaedic Surgeon, Sacred 
Heart General Hospital, Eugene Oregon; 
paedic Surgeons; Member of the American Society for Surgery of the Hand; Branch 


Member of American Academy of Ortho- 


S. Veterans Administration; Formerly Chief of 


Consultant in Orthopaedic Surgery, U. 
Pp. 562, with 


the Amputation Section, Walter Reed General Hospital, Washington, D. C. 
564 illustrations. St. Louis, 1949, The C. V. Mosby Company. 


This excellent volume assembles the mass experience in amputation surgery, prosthetic 
fitting, rehabilitation, and training in the Army Amputation Centers of World War II. Time- 
proved amputation methods of the past, as well as the fruits of recent experience, are pre- 
sented and obsolete and outmoded techniques discarded. 

The material is divided into four parts: orientation, surgical consideration, surgical 
technique, and the convalescent period, which includes the presentation of mechanical prin- 
ciples and construction of prosthesis, principles of fitting, and various measures used in 
preparing and training the amputee for the use of an artificial device. Throughout the 
text constant stress is placed upon the responsibility of the surgeon, which does not terminate 
with the healing of the wound, but extends through the fitting of an artificial extremity and 
rehabilitation of the patient. 

The book is profusely illustrated with excellent photographs and black and white draw- 
ings. A little detailed for the surgeon who does occasional amputations, this volume will 
serve as an excellent reference and source book for surgeons, limb makers, and those engaged 
The author is to be congratulated upon the completeness and clarity 


in physical medicine. 
This authoritative atlas is to be recommended to all performing amputa- 


of his presentation. 
tions or treating the amputee. 








